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Abstract: While originally used for military purposes, drones now boast diverse capabilities and usages. They
can be very powerful interactive learning tools for students at any level. Drones can help teach a wide range of
concepts and lessons that otherwise might be difficult for students to understand. Most drones are easy to learn
to fly, and many are inexpensive, making them accessible to everyone. Teaching with drones holds many

possibilities, from introducing kids to piloting or coding basics to exploring drone uses and careers. Drones are
excellent complementary tools for STEM education. From coding to critical thinking, drones are perhaps the
best option schools have at their disposal for break-through STEM learning. This paper explores the various
applications of drones in education.

Introduction

Drones are used as tools in various industries such as shipping, agriculture, construction, entertainment,
and more. Drones have incredibly wide-ranging uses. Industry professionals are using drones to take artistic
images or to gather valuable data. The use of drones has increased in the science, technology, engineering, and
mathematics (STEM) professions. The sooner our children can engage with the technology, the better equipped
they will be to innovate with it into the future. Incorporating drone information and exercises into the
curriculum for STEM students is important for career preparation because of the widespread integration of
drones as tools across many fields. For teachers, using drones in the classroom open up a new set of
opportunities to make classes more relevant and engaging.

Drones are naturally fun and educational. Using them can keep students engaged. However, bringing a
drone into your classroom is not just about teaching students to become drone pilots. The drone is simply the
tool to be able to teach essential skills of problem-solving, digital competence, coding, and creativity. Covering
drone technology in the classroom helps prepare students for jobs in the fast-growing, multi-billion dollar
industry. There are lessons that can be taught better with the use of drones. Educators must look for those
teachable moments and challenge the problem-solving skills and creativity of students. With a drone, the sky is
the limit for what students can learn.

What is a Drone?

The FAA defines drones, also known as unmanned aerial vehicles (UAVs), as any aircraft system
without a flight crew onboard. Drones include flying, floating, and other devices, including unmanned aerial
vehicles (UAVs), that can fly independently along set routes using an onboard computer or follow commands
transmitted remotely by a pilot on the ground. A typical drone is shown in Figure 1 [1]. Drones can range in
size from large military drones to smaller drones. Drones, previously used for military purposes, have started to
be used for civilian purposes since the 2000s. Since then, drones have continued to be used in intelligence, aerial
surveillance, search and rescue, reconnaissance, and offensive missions as part of the military Internet of things
(1oT). Today, drones are used for different purposes such as aerial photography, surveillance, agriculture,
entertainment, healthcare, transportation, law enforcement, etc.

Drones work much like other modes of air transportation, such as helicopters and airplanes. When the
engine is turned on, it starts up, and the propellers rotate to enable flight. The motors spin the propellers and the
propellers push against the air molecules downward, which pulls the drone upwards. Once the drone is flying, it
is able to move forward, back, left, and right by spinning each of the propellers at a different speed. Then, the
pilot uses the remote control to direct its flight from the ground [2],
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Drone laws exist to ensure a high level of safety in the skies, especially near sensitive areas like airports.
They also aim to address privacy concerns that arise when camera drones fly in residential areas. These include
the requirement to keep your drone within sight at all times when airborne. In the United States, drones
weighing less than 2509 are exempt from registration with civil aviation authorities. If your drone exceeds 2509
in weight, you will also require a Flyer ID, which requires passing a test [3]. It is necessary to register as an
operator, be trained as a pilot, and have civil liability insurance, in addition to complying with various flight
regulations, and those of the places where their use is permitted.

General Applications
There are several ways drones are being utilized by teachers across the world. Figure 2 shows examples
of drone skills that can enrich various educational disciplines [4]. The following applications are typical [5,6]:

e Media: Today’s students love digital media. Drones have emerged as powerful tools for students
looking to explore the world of digital media and photo/video editing. Integrating drones into
educational curricula allows students to learn to navigate and control the drone, understand the
principles of framing and composition, and discover the unique perspectives that aerial photograph.
Moreover, drones provide a real-world platform for students to experiment with various camera
settings, lighting conditions, and angles, which are fundamental skills in digital media production.
Ultimately, incorporating drones into the learning process empowers students to transform their visions
into captivating visual narratives.

e Environmental Science: This is another subject today’s students find fascinating and one with which
drones can be utilized to further learning. Drones have revolutionized environmental education by
providing students with an unparalleled perspective of the natural world. Through drone technology,
students can witness ecosystems, landscapes, and wildlife from a bird’s-eye view.

o Photogrammetry: Drones have emerged as invaluable tools for introducing students to the fascinating
world of photogrammetry. This is a technique that involves capturing precise measurements and
creating detailed 3D models from aerial imagery. By piloting drones equipped with high-resolution
cameras, students can collect a series of overlapping images of a specific area or object. Moreover, they
gain an understanding of how this technology is applied in various fields, from urban planning and
archaeology to forestry and engineering. This experience empowers them to explore new dimensions in
spatial data and opens doors to exciting career opportunities in fields that rely on accurate geospatial
information.

o Soft Skills: Beyond the academic benefits above, drones can also be a key tool in helping children
develop essential social and emotional skills. While planning and executing flights, students also utilize
interpersonal soft skills like collaboration, negotiation, and active listening. The ability to work with
others, clearly communicate, and remain focused will always come into play. Through team-based
projects, students gain abilities such as collaboration, flexibility, self-learning, and empathy.

e Coding: Coding is one of the most popular jobs in this modern age. Learning how to code can be less
intimidating if students use drones for hands-on learning experience. Many educators are using drones
to engage students into writing programs that allow drones to conduct autonomous flights. Some
classrooms are utilizing the popular coding language Python, creating code to pilot their drone around a
gymnasium. Some teachers use drones in programming courses, using drones to engage students into
writing programs that allow drones to conduct autonomous flights.

e Physical Activities: Most children between the ages of 11 and 17 are not as physically active as they
should be. The number of children with obesity in the USA has tripled since the 1970s. The desire for
sports and spending time outside has been replaced by video games, mobile phones and interactive
tablet devices. Teachers can use drones to get the students to base physical activity around interaction
with the drone.

e Teaching Math: Math has been a challenging subject for most students. Using learning tools such as
drones can give a real world application to mathematical problems and equations, helping students
realize the great power of this subject. Schools around the world are experimenting with drones to
instill basic trigonometry concepts by following the path of different drones.

e Teaching Geography: Drones can be programmed to fly autonomously to capture a specific region.
They are increasingly being used as a cost-effective way to gather geospatial data. Drones can be used
to capture footage and videos of locations students might not normally be able to access. This kind of
data relates to creating and reading topographical maps.

e Teach Science: There are many creative ways you can use drones to teach science. You can use drones
to help them understand cell structure by making a large scale model and then zoom in and out to show
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individual parts and the larger structure. Laws of physics can also be taught with the help of drones.
Options are numerous, and can bring a lot of fun into science classes.

e Social Learning: Drones give students glimpses of themselves and their place in the world. This
technology could help students visualize themselves as being a part of something greater.

Applications in Schools
Drones are widely used as great tools in education. They are easy to integrate into every aspect of
education and real life. A typical example of how drones are used in the classroom is shown in Figure 3 [6]. By
incorporating drones into the learning process, students not only develop technical proficiency but also cultivate
a deeper appreciation for the transformative potential of photogrammetry in research, design, and analysis.
Specific applications of drones in schools and colleges include [5]:

e K-12 Schools: K-12 schools across the world are beginning to integrate drones into their curriculums.
Drones provide something tangible and interesting, instead of boring students with abstract, hard-to-get
textbook examples. As typically shown in Figure 4, students learn to operate drones safely in manual
and autonomous flight scenarios [7]. Considerations for the drones suitable for elementary schools
include [8]:

Drones with cameras for kids
Rechargeable batteries

Flight mission apps for sub-2kg drones
Educational coding apps for microdrones
Time it takes to learn to fly

Cost of a drone

Drone app integration

Level of skill required

Pre and post-sale support

Ratio of drones to students

These features and considerations should help the educator decide what drone to buy and use.

e Higher Education: University courses can greatly benefit from the introduction of drones. Students
from fields as varied as journalism, engineering, botany, humanities, and forestry have started using this
technology to enhance their professional training and to add real-world examples to their studies. Drones
can be used to teach skills valued in the humanities. For social studies classes, drones can be used to
study local geography, cartography, and the history of their communities. The more advanced the course,
the more possibilities for drones to take center stage, with the ability to use modern technology to convey
complicated physics and calculus concepts. Some courses are used to prepare students for careers in
UAS or drones.

VVVVVVYVVY

The most common drones used in education settings fall into two categories: microdrones (under 250
grams) and sub-2 kg drones. A microdrone is usually around $150-$300, whereas a decent sub 2kg drone is
currently from $600 to over $3,000. It is recommended to fly with the smallest drone possible to achieve the
chosen learning outcomes. This reduces the risk profile and the cost of purchase.

Benefits

Drones can be used to help enhance orientation skills, motor skills, and even give students a better
understanding of how the world around us works. By far, the greatest advantage of integrating drones in the
classroom is the fact that they are incredibly fun and educational. Drones foster intellectual curiosity and
creativity. They still maintain the novelty of being new and unfamiliar technology for most people, so they tend
to draw attention. The benefits of drone technology, particularly as a part of a STEM curriculum, are well worth
the investment while being crucial in preparing students for the future. Figure 5 shows ten ways to use drones in
education [9].

The economic benefits of drone technology include [8]:
e Creation and support of 5,500 full time equivalent jobs
e $14.5 billion increase in GDP over the next 20 years — of which $4.4 billion would be in regional areas
across New South Wales, Queensland and Victoria
e Cost savings of $9.3 billion over the next 20 years, with $2.95 billion of this in the agriculture, forestry
and fisheries industries, $2.4 billion in mining and $1.34 billion in construction
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e Bringing on the next wave of “jobs you haven’t thought of”” as our primary school students of today enter
the workforce of 2030.

Challenges
In spite of the high perceived need to incorporate drone into education, several barriers have prevented
widespread drone training. A lot of schools cannot incorporate drones into their curriculum due to a lack of
subject familiarity or access to technology because of funding constraints. Regulations for drones restrict who
can legally fly a drone and the flight location. The regulations and licensing requirements could impede the
incorporation of hands-on drone exercises for many educators [4].

Conclusion

It has become increasingly common in recent years for teachers to utilize drones as learning tool within
the classroom. This provides students with the opportunity to learn about technology that they may wish to base
their future career on. Drone are interactive, instantly engaging, and offer opportunities for multidisciplinary
lessons.

All drone operations must be completed in line with local laws and regulations and within a safe and
responsible manner. Drones flown for educational and research purposes are regulated under the Exception for
Limited Recreational Operations of Unmanned Aircraft. They may be operated under § 44809 for qualifying
educational organizations. Educational institutions, including primary and secondary educational institutions,
trade schools, colleges, and universities are eligible to request the establishment of a FAA-Recognized
Identification Area (FRIA).

Drone technology is here to stay and will continue to be part of our modern world. In no distant future,
educational drones will reach a level of commonality in our lives, especially drones as an education tool in
schools. For more information about drones in education, the reader should consult the books in [10-12].
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Figure 1 A typical drone [1]
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Figure 2 Examples of drone skills that can enrich various educational disciplines [4].
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Figure 4 Students learn to operate drones safely [7].

www.ijlera.com 2024 IJLERA — All Right Reserved 6 | Page



International Journal of Latest Engineering Research and Applications (IJLERA) ISSN: 2455-7137

Volume — 09, Issue — 08, August 2024, PP — 01-07

O

MOTOR SKILLS
AND HAND-EYE
COORDINATION

(3 Bt
BUILD

INTELLECTUAL
AND CREATIVE
SKILLS

e
Fi&2
PROJECT-

BASED
LEARNING &
ENGAGEMENT

~ ~
7
PROMOTE
PHYSICAL
ACTiViTY

et

CAREER
OPPORTUNITIES

ok leﬁ)@

TEACH SCIENCE
& PHYSICS
CONCEPTS

'
O L

PRACTICE &
DEVELOP
DESCRIPTIVE
WRITING

TEACH MATH
CONCEPTS

.

Figure 5 Ten ways to use drones in education [9]
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