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Abstract

The transformation capabilities of Extended Reality cannot be overemphasized. In
this 21" century, a lot of strategizing have been done, theories propounded, etc by
major stakeholders in the education sector and other sectors in order to improve
education to forestall sustainable development in the area of education. All these
efforts seem to only influence unnoticeable changes, hence this research work. This
study was carried out to ascertain the adoption and utilization of extended reality in
teaching and learning in Federal College of Education (Technical) Asaba, Delta
State. A descriptive survey research design was adopted for the study. Four research
questions guided the conduct of the study. The population of the study comprised all
the 1400 students in Federal College of Education (Technical) Asaba, Delta State
while the sample of the study consisted of 140 students. The random sampling
technique was employed to select the students. The instrument used for data
collection is a structured questionnaire, which was structured by the researchers.
One hundred and forty (140) copies of the validated questionnaires were
administered on the selected students by the researchers with the help of two research
assistance out of which 135 were retrieved and analysed using mean statistics.
Findings of the study revealed amongst others that gadgets are available for effective
utilization of extended reality in teaching and learning practical but they have not
been adopted and effectively utilized in Federal College of Education (Technical)
Asaba, Delta State due to factors such as, lack of training, poor electricity supply and
poor internet connectivity, etc. The study recommended amongst others that there
should be constant electricity supply and strong internet connectivity to enhance the
utilization of extended reality in teaching in the college.

Keywords: Extended Reality, Virtual Reality, Mixed Reality, Augmented reality,
Gadgets, Sustainable Development,

Introduction
The world has become a global village and access to information is easier and faster
than ever before. This is due to the development of information and communication
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technologies. It also makes learning easier and more comfortable. Today, students
can study and interact with teachers from the comfort of their homes. Today,
education is delivered through a different medium called Extended Reality (XR).
Extended Reality is an umbrella term for Virtual Reality (VR), Augmented Reality
(AR), and Mixed Reality (MR), all of which involve using a device to present
interactive information or representation of virtual information in a 3 Dimension
capacity (Roy, 2019). Extended reality is a simple term used to describe new
technologies such as virtual reality and augmented reality. Technologies that
continue to be developed and used rapidly in fields such as education and business
will change digital communication and human relations in the next decade. It is an
effective learning process that enables users to gain unique knowledge that cannot be
obtained otherwise.

Extended Reality provides a "hands-on" experience, facilitating student engagement
with the curriculum and increasing student engagement with complex problems
(Pomerantz, 2019) immersive of Extended Reality (XR) has been shown to improve
performance standards and Pedagogy. (Brown, 2020). XR education has grown in
higher education over the past few years as a specialized field of study and helps
students acquire the knowledge and skills they need. Research has shown a link
between the use of XR technology and improvements in student learning and
motivation, student relationships and collaboration, and student thinking and skills.
With the move to online models, XR technology can help bridge the gap between in-
person and online classrooms and create space for more opportunities for
collaboration and presence. However, research on its application in higher education
is still lacking (Radianti, Majchrzak, Fromm &Wohlgenannt, 2020). With the latest
developments in XR technology, ease of use, effective education and low cost, the
use of XR technology as a learning tool is one of the most important innovation and
research areas in many universities (Pomeranz, 2019).

XR technology provides students with unique learning experiences that may not be
possible with traditional learning methods. Augmented reality in educational
settings enables students to learn like never before. One can teach kindergarten
students about the sun or show high school students the human body, all of which
prepare medical students to perform life-saving surgeries. This ability to relate to
real-life situations provides long-term reality benefits beyond its limited capabilities.
Obviously, one cannot send a class of students on a trip to the moon for the first time.
At least of course. With a simple VR simulation, they can start exploring the solar
system in seconds. The potential of augmented reality as a learning tool attracts
researchers from different disciplines. Augmented reality in learning offers students
a way to enhance their learning with 3D graphics and beautiful graphics. It is
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revolutionizing education with the use of educational technology that enables
students to learn faster and better and retain information for longer. Delivering
virtual reality in education can provide a fun and engaging learning experience for
students and teachers! Technology continues to use the human-machine interface
and change it by firstly immersing one in a virtual environment and secondly adding
or supplementing the user environment (Pomerantz, 2019) is used by smart devices
to create a series of lessons and appropriate content above the user's physical
environment, providing students with interactive and educational benefits creates an
all-digital environment, a 360-degree, immersive user experience that feels realistic.

In a VR environment, students can interact with what they see as if they were there.
Students today use Augmented Reality and Virtual Reality to accelerate learning by
more effectively animating and visualizing learning materials in a safe environment.
To bridge the gap between theory and practice, the interactive 3D environment
allows students to collaborate and learn from each other, making memories a more
inclusive and collaborative learning experience. Augmented reality offers incredible
experiences to expand the learning environment from primary education to further
education. It actually allows students to learn like never before. It can teach
kindergarteners about the sun, show high school students the human body, and help
medical students perform life-saving surgeries. Extended reality encourages
participation. This new technology makes learning fun and allows students to apply
what they have learned in a safe environment. Distance education is nothing new, it
continues to take it further. Today, students can take virtual classes and online classes
from the comfort of their homes. They can also choose their own time by arranging a
study that fits a certain time each day (Robertson, 2020). All this makes learning
cheaper, faster and more efficient. Augmented reality makes it easy to understand
complex concepts through interaction, interactive visualization and 3D graphics, so
students can study Biology, Chemistry, Mathematics, etc. It has the potential to help
them better understand the issues. For example, if students have trouble
understanding Chemistry, looking at compounds such as acids and oxides in 3D
images and interacting with their shapes and uses can help students see and
understand these concepts clearly. No two students are created equal, but traditional
teaching methods often use a positive approach to learning. Students understand and
retain better when classrooms use a continuous learning process using realistic
technologies such as virtual reality.

Augmented reality with visualization and 3D graphics helps students stay focused
while learning. This is because visualizations and 3D images are interactive images
that engage students' multiple senses and make learning fun. That's why AR helps
students get involved because it helps motivate them and build their confidence.
More details can be used to improve student learning and engagement (Philipson,
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2018). Augmented reality learning can change the way learning content is presented;
works on the site to create a virtual world (real or imagined) and allows users to see
and interact with it. Immersion in what has been learned allows students to
understand what has been learned. Augmented reality can work as an assistive
technology for students with disabilities as it can reduce the impact of disability and
offer an alternative way of performing activities (Pomerantz, 2019). Augmentative
technology such as virtual reality is an inclusive tool; VR collaboration can help
students with disabilities. Students who are normally isolated from their peers can
join them well. This relationship can increase self-esteem and academic
achievement. Teacher Empowerment enables students to learn quickly, anytime,
anywhere with the right technology, and easily search and understand complex
content with relevant classroom information. Learn to follow the curriculum and
STEM guidelines for immersive content. With augmented reality, we can connect
distance learners to a virtual environment designed to create a physical classroom or
let them travel in an environment where they cannot visit themselves. Before the
pandemic, education was often seen as the domain of new technology.

The use of new technology and innovation is a costly and time-consuming process
for schools, colleges and universities. It is often easier for teachers to maintain
traditional teaching than to enter a new environment (Kinsley, 2019). Rapid changes
in the world of continuous reality, coupled with investments in educational solutions,
are leading to the rapid growth of continuing education. The device is used to
combine or mirror the physical world into a "digital twin" that can interact with each
other. Virtual reality and augmented reality businesses have grown rapidly and are
used in many ways, including entertainment, business, real estate, education and
remote work. Augmented reality education includes learning technologies: virtual
reality, augmented reality and mixed reality. This type of education "expands" reality
by moving the student into a safe, multidisciplinary learning environment that
mimics real-world educational situations. Colleges and universities have access to
instructional technology today, especially in developing countries. Some developing
countries in Africa have also adopted this new technology called augmented reality.
But it is unclear whether Nigerian tertiary institutions have adopted the same
practice. Therefore, there is a need to examine the adoption and use of augmented
reality in teaching and practice at the Federal College of Education (Technical)
Asaba. Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.

Purpose of Study

The main purpose of this study is to identify the adoption and use of Extended Reality
in teaching and learning at the Federal College of Education (Technical) Asaba,
Delta State. Specifically, this work was categorized as follows:
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1. The level of useful materials used in the teaching and practice of the Federal
College of Education (Technical) Asaba.

2. Whether Augmented Reality is effectively used in teaching and learning at
Federal College of Education (Technical)Asaba.

3. Factors related to the use of Virtual reality in teaching and practice in Federal
College of Education (Technical). Asaba

4. Strategies for Capacity Building in Teaching and Learning in Federal
College of Education (Technical). Asaba

Research Questions

The research questions guiding this study are:

1. How many devices are available at Federal College of Education (Technical)
Asaba to effectively use augmented reality in real-world teaching and
learning?

2. Is extended reality being used in teaching and learning with some practical
effectiveness in Federal College of Education (Technical) Asaba?

3. What factors influence the use of augmented reality in teaching and practice
in Federal College of Education (Technical) Asaba?

4. What are Federal College of Education (Technical) Asaba's strategies for
improving the effectiveness of the use of augmented reality in teaching and
learning in practice?

Gadgets for the Effective Utilization of Extended Reality in Teaching and
Learning Practical

Extended Reality (XR) is a term that refers to the combination of real and virtual
environments using computer technology, including Augmented Reality (AR),
Virtual Reality (VR), and Mixed Reality (MR). These engineering tools According
to Austin (2019) can greatly enhance the student learning experience:

AR users experience the real world with an overlay of computer-generated digital
information.

AR devices include the Microsoft HoloLens, Google ARCore and Apple ARKit. VR
immerses a user in an entirely simulated environment that shuts out the physical
world. With VR devices like the HTC VIVE, Oculus Rift or Google Cardboard, users
can look around the artificial world, move around in it, and interact with virtual
features or items. MR is the merging of real and virtual environments, and with tools
like the Microsoft HoloLens, users can interact with both physical and digital objects
in real space. From overhead projectors and blackboards to SMART boards,
computers and tablets, the devices used for teaching and learning are changing as
new technologies are being developed.

Journal of Research in Science & Technical Education (JOREST) 147



ISSN: 2408-7538

Journal of Research in Science and Technical Education
Volume 4, No. 1, pp. (143-156), July 2024, Available at: www.jorest.org

Utilization of Extended Reality in Teaching and Learning Practical

Extended reality in teaching is a new concept especially in developing countries. As
the full potential of technology is continuously being unfolded and students today are
more attracted to using technology, institutions that accept and encourage such use in
the classroom could boost student creativity and inspire new ideas.

Recent advances in technology, such as extended reality, can give students in
various disciplines more opportunities to expand and grow their creativity
and innovation in education in new and different ways.

Using these technologies can help students as well as teachers to think
outside the box and into a new, interdisciplinary mode.

Incorporating new tech into the classroom rather than resisting it is essential
for inspiration and can contribute greatly in the long run.

Extended reality technologies can provide a new way of solving some of the
problems of conventional education and can be more effective for teacher-
cantered teaching as opposed to the traditional way of teaching through
lectures and presentations on a screen or paper.

Implementing virtual reality (VR), augmented reality (AR) and mixed reality
(MR) technologies in the classroom can give students exciting and new
experiences they won't soon forget.

VR and AR lessons designed for students of all ages can help increase
classroom engagement and improve comprehension.

By delivering engaging graphics, 360-degree experiences, simulations and
more, students can understand concepts by experiencing rather than just
reading as they immerse themselves in lessons. While the world of VR and
AR is not new, the technologies have mostly been functional in the creative
and gaming industries. However, they can serve the education sector (as well
as other industries) with a different spin. AR's ability to superimpose virtual
enhancements on real-world objects and MR's ability to simplify complex
concepts or theories without the use of such intricate machinery in-house can
be extremely useful in the education sector.

In complex fields such as aerospace engineering, extended reality
technologies can enable 3D models to be developed for students to explore
and learn in-depth, as they are able to dismantle parts of airplanes and interact
with them using their own hands or even stop the airplane to understand its
aerodynamics (Abhinand, 2020). However, empirical research on its
applications in higher education is still inadequate (Radianti, Majchrzak,
Fromm &Wohlgenannt, 2020). With the recent development, the ease of use,
the proven dramatic impact on pedagogy and the noticeably decreased cost of
the XR equipment, implementing XR technologies as learning tools becomes
one of the most active fields of innovation and research among the various
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higher education institutions (Pomerantz, 2019). XR technologies offer learners a
unique learning experience that may be unattainable in a traditional
educational format. VR, AR and MR have the potential to transform the way
we interact with day-to-day aspects, across a wide range of industries. And
combined, as XR technology, this will be equally transformative for both

students and teachers.

According to Gilbert (2020), extended reality:

o Allows for safe experiential learning

. XR training creates a safe training space for experiential learning where
learners can practice taking risks and learn from their mistakes.

. Realistic hard and soft skills practice.

. With XR technology, learners can develop their hard skills (e.g. operating

and repairing equipment) and soft skills (e.g. communication and empathy)
through realistic interactions with people and equipment.

o Convenient to scale and reuse

o With an XRS and additional access options, schools can conveniently scale
their XR training across their school and reuse content as much as needed.

o To sum it all up, by using extended reality (XR), people are able to visit

virtual environments and engage in experiences in an immersive and
interactive way that can realistically match what they can access in the real
world.

Factors Affecting the Utilization of Extended Reality in Teaching and Learning

To be adopted, an innovation must be compatible with whatever existing systems are

in place. And to be adopted not just by one instructor but more widely, across a

curriculum or a field, an XR application must fit into existing instructional methods.

Many disciplines have existing standards, or at a minimum existing curricula and

instructional methods (as in Biology), and XR must fit into such existing standards

and practices. Over time, these standards and practices will change, at least in part
due to the impact of XR. But, at least initially, innovation must align with existing
ways of working.

As with any innovation, it has its own set of challenges, and augmented reality is no

exception. According to Obed (2018), the following factors influence the adoption of

augmented reality in higher education institutions in Nigeria:

1. Cost: The devices required for augmented reality in education are very
expensive and many educational institutions in the country cannot afford to
purchase them due to lack of financial resources. This has prevented full
acceptance of the idea of ??augmented reality in education.

2. Lack of Expertise. Augmented reality in education requires a high level of
skill that many teachers lack. Many teachers do not have a working
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knowledge of augmented reality in education, making it difficult to implement in

3.

higher education institutions in Nigeria.

Poor Power Supply: Augmented reality in education relies on power supply,
which is a big problem in our country, Nigeria. Poor power supply has
prevented many higher education institutions from adopting augmented
reality in education and other e-learning platforms.

Bad Service Culture: The system should work effectively and there should
be a good and efficient service culture for many years to come. But in our
country it is the other way around. After spending a lot of money to buy an
augmented reality device, maintenance becomes an issue because these
materials can be wasted and difficult to use.

Educators Attitudes: Nigeria is considered one of the countries that have
difficulty adapting to change. This is because people are too accustomed to
the old ways to accept change. This is one of the problems or challenges
facing the effective use of extended reality in education.

Lack of Training: Implementing a new system in any field requires training
and retraining of those who can use it. But in Nigeria, the opposite is true
because educators are not trained to use augmented reality in education,
making it difficult to embrace.

Hardware Problems: Interfaces required to access advanced technologies,
devices, and interfaces still face many challenges in accurately rendering
visuals. Improvements can be expected as related technologies such as 5G
and edge computing also evolve, helping to make XR more complex.
Scepticism: This technology has not yet gained a large audience as many
consumers have not yet realized the benefits and wide range of applications
of'this technology. There is also a general lack of clarity around issues such as
data privacy and security that may affect consumers' minds when deciding
whether to experiment with augmented reality technology.

Connectivity: Few things break the magic of an immersive experience like an
unreliable connection. Technical connectivity issues are another challenge
facing the field of augmented reality.

Strategies for Enhancing Extended Reality in Education and Practice

To use extended reality effectively in education, you need to do a few things right.
According to Gilbert (2020), extended reality can be used in higher education
institutions if:

1.

Teaching and Retraining: Augmented reality in education requires a high
level of skill that many teachers lack. Educational institutions should
structure training programs to ensure that instructors have the necessary
skills to effectively use augmented reality in education.
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2. Permanent Power Supply: Augmented reality in education relies on power
supply, which is a big problem in our country, Nigeria. The effectiveness of
augmented reality in education requires governments to continuously
electrify the country's higher education institutions.

3. Good Service Culture: The system should work effectively and there should
be a good and efficient service culture for many years to come. Management
of educational institutions must ensure regular maintenance of devices used
to improve the effectiveness of augmented reality use in education.

4. Acceptance: Both teachers and students need to recognize that augmented
reality education needs to be fully embraced in higher education institutions.
5. Improved Communication. Because augmented reality in education

depends on the full functionality of the network, educational institutions
must ensure that the network can be used to effectively use augmented reality
in teaching and learning.

6. Provision of Devices: Governments must provide the necessary materials to
make augmented reality a reality in education and learning. If the above and
more are put into consideration, extended reality in teaching and learning in
Nigerian higher institutions will be a reality.

Methodology

The study adopted a descriptive survey design. Descriptive survey design is one in
which a group of people is studied by collecting and analysing data from only a few
people considered to be a representative of the entire population (Robert, 2016). The
study was carried out in Federal College of Education (Technical) Asaba, Delta State.
It is located along the Asaba-Ibusa highway in Asaba, in Oshimili South Local
Government Area of the Delta State. The College residents are primarily teachers,
non-academic staff, students, and business people. The choice of educational
institution was due to the fact that it trains future teachers who will teach the younger
generation. The study population was made up of both NCE and Degree students of
the Federal College of Education (Technical) Asaba. A total of one thousand, four
hundred students. The study sample consisted of one hundred and forty (140)
students. The random sampling technique was employed to select the students. The
instrument used for data collection is a structured questionnaire, which was
structured by the researcher titled “Utilization of Extended reality in teaching and
Learning Practical Questionnaire (UERTLPQ)”. The questionnaire had two
sections; section “A” comprised of the respondent's personal data and section 'B' had
the questionnaire items with their corresponding options. The questionnaire had four
points scale which were coded and weighted as follows: SA- Strongly Agree (4), A-
Agree (3), D- Disagree (2), SD- Strongly Disagree (1); VHE- Very High Extent (4),
H- High Extent (3), LE- Low Extent (2) and VLE- Very Low Extent (1). One hundred
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and forty (140) copies of the validated questionnaires were administered on the
selected students Federal College of Education (Technical) Asaba, Delta State by the
researchers with the help of two research assistance out of which 135 were retrieved
and analysed. The method used in analysing the data collected is mean statistics. The
bench mark is fixed at 2.50. Therefore, any item with the mean of 2.50 and above
were considered Agree or high extent, while items with mean below 2.50 were
considered Disagree or low extent.

Results

Research Question One: How many devices are available at Federal College of
Education (Technical) Asaba to effectively use augmented reality in real-world
teaching and learning?

Table 1: Extent of the Availability of Gadgets for the Effective Utilization of
Extended reality in teaching and Learning Practical in Federal College of Education
(Technical) Asaba

S/N  Statement Mean Decision

1. Cameras are available for effective utilization of extended reality
. . . . 2.12 Low Extent
in teaching and learning of practical.

2. Corppqters are.available for.effective ut.ilization of extended 312 High Extent
reality in teaching and learning of practical.

3. Free WIFI connection is available to enhance effective utilization 299 Hich Extent
of extended reality in teaching and learning of practical. ’ &

4. Alternative source of power (solar, generator, etc) are available
for effective utilization of extended reality in teaching and 291 High Extent
learning of practical.

5. Different kinds of applications are available for enhance
effective utilization of extended reality in teaching and learning 2.04 Low Extent
of practical.
Grand Mean 2.64  High Extent

Source: Researcher’s Compilation, 2023

Table 1 shows that the response was high extent in items 2, 3 and 4 but low extent in
items 1 and 5. This is because, the mean scores for items 2, 3 and 4 were significantly
higher than 2.50 bench mark for determination of a value as high or low extent while
the mean mark value for items 1 and 5 were significantly less than 2.50 benchmark.
The grand mean of 2.64 revealed gadgets are available for the effective utilization of
extended reality in teaching and learning practical in Federal College of Education
(Technical) Asaba.

Research Question Two: Is extended reality being used in teaching and learning

with some practical effectiveness in Federal College of Education (Technical)
Asaba?
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Table 2: Extent of the Effective Utilization of Extended reality in teaching and

Learning Practical in Federal College of Education (Technical) Asaba.

S/N__ Statement Mean __ Decision
6. Extendeq reality in teachl.ng ‘and‘learnlng of p?actlcal are utilized 200 Low Extent
for teaching practical topics in biology education.
7. Field TI‘.lp is utilized as extended reality in teaching and learning 217 Low Extent
of practical
8. Extende'd reality in teaching and learn'mg of practical is utilized 200 Low Extent
in teaching step-by-step problem-solving process.
9. Extended reality in teaching and learning practical is used in
teaching students the art of public presentation. 1.90 Low Extent
10.  Extended reality in teaching and learplng practical is qsed 1.80 Low Extent
enhance the competence of students in biology education.
Grand Mean 1.98 Low Extent

Source: Researcher’s Compilation, 2023

Table 2 indicates that the response was low extent in items 6, 7, 8 and 9. This is
because, the mean scores for all items in the table were significantly less than 2.50
bench mark for determination of a value as high or low extent. The grand mean of
1.98 revealed that extended reality in teaching and learning practical is not
effectively utilized in Federal College of Education (Technical) Asaba.

Research Question Three: What factors influence the use of augmented reality in

teaching and practice in Federal College of Education (Technical) Asaba?

Table 3: Factors Affecting the Adoption and Utilization of Extended reality in
teaching and Learning Practical in Federal College of Education (Technical)

Asaba.
S/N  Statement Mean Decision
11. Unavgllablllty of gadgets affef:ts the use of extended reality in 231 High Extent
teaching and learning of practical.
12. Extended reah.t}./ in teaching and learning of practical is affected 296 High Extent
by poor electricity supply
13. Noq-chgllant a‘Ftltude of edupators 1mpe.des the use of extended 316 High Extent
reality in teaching and learning of practical.
14.  Lack of training and re-training of educators on the use of
extended reality in teaching and learning of practical adversely 3.24 High Extent
affects its utilization
15. Poo'r m'ternet cgnnectlwty n§gat1vely affects the use of extended 280 High Extent
reality in teaching and learning of practical.
Grand Mean 3.00 High Extent

Source: Researcher’s Compilation, 2023

The analysis as presented in table 3 revealed that the response was high extent in
items 11, 12, 13, 14 and 15. This is because, the mean scores for all items in the table
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were significantly higher than 2.50 bench mark for determination of a value as high
or low extent. The grand mean of 3.00 revealed that several factors affect the
effective utilization of extended reality in teaching and learning practical in Federal
College of Education (Technical) Asaba.

Research Question Four: What are Federal College of Education (Technical)
Asaba's strategies for improving the effectiveness of the use of augmented reality in
teaching and learning in practice?

Table 4: Strategies for Enhancing the Extended reality in teaching and Learning
Practicalin Federal College of Education (Technical) Asaba

S/N  Statement Mean Decision
16.  The use of extended reality in teaching and learning of practical
can be enhanced through constant training and re-training of 2.88 High Extent
educators.

17.  Constant electricity supply would help to improve the use of
extended reality in teaching and learning of practical.

18.  The use of extended reality in teaching and learning of practical
would be more effective if the needed gadgets are readily 3.02 High Extent
available

19.  Improve internet connectivity can improve the use of extended
reality in teaching and learning practical

20.  Good attitude of educators towards the use of extended reality in
teaching and learning of practical would make it acceptable.
Grand Mean 291 High Extent

Source: Researcher’s Compilation, 2023

Table 5 indicates that the response was high extent in items 15, 16, 17, 18, 19 and 20.
This is because, the mean scores for all items in the table were significantly higher
than 2.50 bench mark for determination of a value as high or low extent. The grand
mean of 2.91 revealed that there are strategies for enhancing the effective utilization

extended reality in teaching and learning practical in Federal College of Education
(Technical) Asaba.

2.93 High Extent

3.10 High Extent

2.64 High Extent

Discussion of Results

Analysis of data shows that gadgets are partially available for the effective utilization
of extended reality in teaching and learning practical in Federal College of Education
(Technical) Asaba. Study revealed that gadgets such as computers, alternative source
of power and WIFTI are available for effective utilization of effective utilization of
extended reality in teaching and learning practical in the college. This is in agreement
with Austin (2018) who asserted that there are tools for effective application of
extended reality in teaching. On the effective utilization of extended reality in
teaching and learning practical, the study revealed that extended reality in teaching
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and learning practicals is not effectively utilized in Federal College of Education
(Technical) Asaba. This is in line with Robert (2018) who found that extended reality
in teaching has not been fully adopted due to certain factors such as hardware and
software. Extended reality remains a new innovation in educational setting the its
usage has not been fully embraced in most of our institutions of higher learning and
Federal College of Education (Technical) Asaba in particular.

Analysis of data on the factors affecting the effective utilization of extended reality in
teaching and learning practical in Federal College of Education (Technical) Asaba,
the study revealed that several factors affect the effective utilization of extended
reality in teaching and learning practical in college. Factors such as unavailability of
gadgets, poor electricity supply and others negatively affects the use of extended
reality in teaching and learning of practical. This is supported by the findings of
Olaniyi (2019) and Robert (2018) who found in their respective studies that many
factors hinder the utilization of extended reality in teaching. Finally, on the
strategies for enhancing the effective utilization extended reality in teaching and
learning practical in Federal College of Education (Technical) Asaba, the study
indicated that there are strategies for enhancing the effective utilization extended
reality in teaching and learning practical in Federal College of Education (Technical)
Asaba. Olaniyi (2019) and Robert (2018) also concluded that there are several ways
through which the use of extended reality in teaching enhanced.

Conclusion

Extended reality in teaching and learning practical is no doubt a teaching method
that brings the abstract into concrete reality thereby bridging the gap between theory
and practical teaching. It goes just showing students what a concept is all about to
making them experience the reality of what is being talked about. Based on the light
of the above, the study hereby concludes that though there are certain gadgets
available for the effective utilization of extended reality in teaching, it has not been
effectively utilized in Federal College of Education (Technical) Asaba, Delta State
which have been attributed to certain factors such as unavailability of gadgets, poor
electricity supply, non-challans attitude of educators, lack of training and re
training of educators and poor internet connectivity. The study also concludes that if
certain strategies are adopted, the effective utilization of extended reality in teaching
practical can be achieved in the study area.

Recommendations

On the basis of the findings, the researchers recommended that:

1. Gadgets should be made available by the Government to ensure the effective
utilization of extended reality in teaching and learning practical in Federal
College of Education (Technical) Asaba, Delta State.

2. Continues power supply should provided by the College management for
effective use of augmented reality in teaching and practice.
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3. The College management should organize educational programs to train
teachers using augmented reality in teaching and learning to increase
efficiency.

4. A stable internet connection should be made available to effectively use

augmented reality for teaching and hands-on learning.
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