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Abstract. The development of low-altitude economy has brought about low-
altitude ethical risks. Low-altitude vocational education is an important source of
talent for the low-altitude economy. The shortcomings of low-altitude vocational
education in terms of low-altitude ethics was analyzed, and the value positioning
of low-altitude ethics in low-altitude vocational education was explored, which
was the significant strategic importance for improving the low-altitude vocational
education system and promoting the development of the low-altitude economy.
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1 Introduction

Low-altitude airspace refers to the airspace with an actual altitude of less than 3,000
meters!!l, It is an important strategic resource for the country and all countries attach
great importance to the exploitation of low-altitude airspace resources.China is a major
country in the world for the unmanned aircraft manufacturing fields. In recent years,
with the application and development of unmanned aircraft technology in our
country™l, as well as the gradual opening up of the low-altitude airspace, low-altitude
economy, as a new type of productive force, has come into the public view.According
to a prediction by the Civil Aviation Administration of China in January 2025, the
market size of China's low-altitude economy is expected to reach 1.5 trillion RMB in
2025 and is projected to reach 3.5 trillion RMB by 2035,

The low-altitude economy is a comprehensive economic form characterized by its
integration and development. It relies on the low-altitude airspace, adheres to policy
guidance, ensures low-altitude safety, and is driven by various low-altitude flight
activities of manned and unmanned aircraft. It is supported by education and radiates
to drive the integration of related fields. The increasingly frequent low-altitude
activities have raised low-altitude ethical issues, such as invasion of personal privacy*,
low-altitude security threats!®), and data abuse!®, etc.
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Low-altitude vocational education is the core approach for cultivating and supply-
ing professional talents needed for the development of the low-altitude economy, and
for providing continuous supply of low-altitude talents and enhancing their capabili-
ties. Through low-altitude vocational education learning and training, practitioners in
the low-altitude economy will improve their application skills and innovation capabil-
ities, enabling the rapid expansion and large-scale operation of low-altitude applica-
tion scenarios.However, the current low-altitude vocational education often has the
problem of emphasizing technical skills while neglecting ethics, which leads to a
weak sense of responsibility among practitioners and poses a threat to the safety of
the low-altitude airspacel”).

In order to ensure the sustainable development of the low-altitude economy and
enhance the professional qualities of low-altitude workers, this paper will focus on
analyzing the low-altitude ethics in low-altitude vocational education and exploring
the value positioning of low-altitude ethics in low-altitude vocational education,
which will provide the reference value for optimizing the low-altitude vocational
education system and improving the quality of talent cultivation.

2 Analysis of the Low-Altitude ethics in Low-altitude
Vocational Education

Traditionally, the vocational education has placed more emphasis on cultivating stu-
dents' technical skills and operation abilities®®'% When vocational education digital
textbooks restructure teaching patterns through virtual simulation technology and
other means, problems such as labor alienation and regulatory failure are prone to
occur']In the digital transformation of vocational education, the application of artifi-
cial intelligence involves various ethical risks such as data pollution and algorithm
bias!'?!.In the ideological and political courses, some vocational college teachers in-
corporate professional ethics into ideological and political education!'?,

In the low-altitude economy fields, which is an emerging technology-intensive in-
dustry, this tendency is particularly evident. Curriculum designers may consider eth-
ics to be a soft requirement, less than the practical operation skills such as flight con-
trol, maintenance, and software development.In the field of drone education, many
schools have offered theoretical and practical courses related to drones. The teachers
have also made a series of innovative applications in teaching methods. However,
when it comes to low-altitude ethics, the teachers merely remind the students to pay
attention to flight safety during practical training. Some students from vocational
colleges do not acquire clear low-altitude ethical knowledge during their study of
drone-related courses until the students graduate. This situation poses potential safety
risks for them when the students start working in the low-altitude sector after gradua-
tion. After conducting low-altitude vocational education practice, the following low-
altitude ethical analysis results were obtained.
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2.1  Fragmentation of the Low-Altitude Ethical Module in the
Curriculum System Construction

Currently, in the core curriculum framework of most low-altitude vocational educa-
tion programs, there is a lack of a compulsory or elective course that specifically and
systematically explores low-altitude ethics. The issue of low-altitude ethics is not
regarded as an independent and complete professional knowledge domain or a re-
quirement for talent cultivation. In the vocational schools, , a dual-mentor system in
the field of drone education is usually adopted. Technical personnel from enterprises
are hired to conduct practical training and teaching for students. Enterprise techni-
cians often give lectures based on the own practical experience, especially with the
ultimate goal of completing engineering projects. By adopting this teaching method
aimed at completing the project, enterprise mentors often overlook the low-level ethi-
cal issues during the project implementation. Consequently, among the knowledge
acquired by students of vocational colleges, low-altitude ethical knowledge accounts
for an extremely small proportion.In the professional training plans and course teach-
ing outlines for low-altitude vocational education, there is a general lack of clear and
specific teaching objectives, content requirements, and assessment standards for low-
altitude ethics. The content related to low-altitude ethics is often scattered and em-
bedded in some technical or operational courses. Usually, only when the teacher is
explaining a specific technical aspect, will the teacher briefly mention a few related
points regarding low-altitude safety precautions or regulatory requirements. These
fragmented low-altitude ethical knowledge points generally lack direct logical con-
nections and a systematic structure.Furthermore, due to the lack of unified teaching
guidance and resource support, different teachers have significant differences in the
degree of emphasis placed on low-altitude ethical content, the depth of the under-
standing, and the way the teachers present it. This results in the uneven learning expe-
riences and outcomes for the students in the low -altitude vocational education.

2.2 Neglection of the Issue of Low-Altitude Ethics in Evaluation
Criteria

In the evaluation system of low-altitude vocational education, vocational skills can
usually be quantified, but low-altitude ethics is difficult to assess. Low-altitude voca-
tional operation certificates have clear examination outlines and pass rate data, but
there is a lack of standardized assessment tools for low-altitude ethical literacy.Low-
level ethical standards are often closely linked to specific cultural backgrounds, his-
torical traditions, and personal experiences. There are significant differences in the
value judgments of the same behavior among different groups. Low-altitude ethical
decision-making often involves emotional experiences, intuitive judgments and moral
intuitions, which are psychological processes that are difficult to measure with objec-
tive indicators. Low-altitude ethical behavior mainly stems from a sense of responsi-
bility, moral beliefs, or the pursuit of interests. Different individuals have different
motivations, and it is difficult to quantify them with a uniform standard.In the evalua-
tion system of low-altitude vocational education, there is a common tendency for
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students to obtain relevant vocational training operation certificates as the core focus.
Although the evaluation standards based on operation certificates can directly meas-
ure students' technical proficiency and compliance with operations, it is difficult to
reflect students' low-altitude ethical literacy.However, for low-level ethical qualities
such as privacy protection awareness and environmental ethical responsibility, due to
the lack of quantifiable standards and mandatory certification requirements, the teach-
ers have become a blind spot in the evaluation system. This one-sided emphasis on
technical aspects makes students believe that meeting technical standards is enough
for professional qualification, thus regarding low-level ethical norms as optional sup-
plementary provisions. As a result, low-level ethical norms cannot be integrated into
the professional ethics of future careers related to low-level technologies.

2.3  The Shortage of Qualified Teachers in Low-Altitude Ethics
Education

In the low-altitude vocational education, the technical professional teachers who are
responsible for the main teaching tasks generally lack the knowledge reserves and
teaching abilities necessary for conducting effective ethical education.Moreover, dur-
ing the teaching process, when conducting habitual operational demonstrations, the
teachers rarely initiate discussions on low-altitude ethics.At present, the main teachers
in low-altitude vocational education mostly come from fields such as aviation engi-
neering, electronic technology, and computer application, with their professional
training and career experiences highly focused on equipment operation, system
maintenance, unamnned aircraft flight control, etc. The teachers lack systematic learn-
ing and in-depth understanding of the specific social ethical conflicts in the low-
altitude field. In the traditional teaching method of vocational and technical courses,
the focus is on standard procedures, precise operations and result-oriented approach-
es, and the emphasis is on imparting deterministic knowledge and professional skills.
In low-level ethics teaching, it is required to cultivate critical thinking and a sense of
responsibility. The teaching thinking and discourse systems of the two are quite dif-
ferent, which leads to the fact that technical teachers often lack theoretical support
and teaching methods for switching modes.Even though the low-altitude ethics re-
quirements have been incorporated into the curriculum system of low-altitude educa-
tion, the relevant technical teachers often merely mention scattered regulations or
engage in slogan-like moral preaching in their teaching courses, failing to guide stu-
dents to deeply analyze the low-altitude ethical issues existing in the application of
low-altitude technology.
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3 The Value Positioning of Low-altitude Ethics in low-
Altitude Vocational Education

3.1 Value Positioning of Teaching Objectives

The core target value of low-altitude ethics in vocational education is to cultivate
practitioners with a sense of responsibility for low-altitude safety.In the context of the
low-altitude economic development era, before the low-altitude legal system is fully
established, low-altitude ethics will serve as the primary means to regulate low-
altitude behaviors. Although the understanding of low-altitude ethics in vocational
schools is still in the exploratory stage, integrating low-altitude ethics knowledge into
vocational skills teaching will have a direct impact on enhancing the future employ-
ment competitiveness of students in the low-altitude field at vocational schools.

The main idea of low-altitude ethics regarding the transformation of low-altitude
vocational education goals is to go beyond mastering skills such as unmanned aircraft
operation, data processing, and task execution, and to transform low-altitude safety
responsibilities into ethical guidance for low-altitude vocational behaviors.The pro-
fessional courses and facilities of vocational colleges are usually closely related to the
technological development level of the corresponding enterprises as well as the em-
ployment market for students. If the design of relevant courses in the low-altitude
field emphasizes the importance of low-altitude ethical knowledge and treats it as a
specialized course knowledge taught in low-altitude vocational education, rather than
merely as a separate knowledge point, then through this teaching method, it will grad-
ually guide the teachers and students of vocational schools to attach importance to
low-altitude ethical knowledge, and treat low-altitude ethical knowledge equally with
professional technical knowledge, or even place low-altitude ethical knowledge in the
mainstream position.

In terms of the goal of risk prediction and active defense capabilities for low-
altitude flight, the low-altitude ethical goal is to enable students to go beyond the
single perspective of technical failures and systematically identify, assess and predict
the physical security risks, privacy infringement risks, data security risks and envi-
ronmental pollution risks that low-altitude activities may cause. For example, in the
learning of drone aerial photography, students are made aware of the possibility of
aerial photography and data collection infringing upon the privacy of individuals and
public spaces, the potential collision threats to personnel, property and other aircraft,
the potential leakage and abuse of sensitive data during aerial photography, as well as
the noise pollution, wildlife interference and other environmental pollution caused by
aerial photography.At this point, the value of low-altitude ethics lies in cultivating
students to develop a thinking mode that anticipates risks. In every step of planning
and executing tasks, the students should actively identify potential risk points and take
preventive measures to nip the risks in the bud.

The goal of low-altitude ethics in respecting privacy and safeguarding data sover-
eignty is to deeply understand the threats that drone application technologies pose to
individual privacy rights and the boundaries of public space during low-altitude oper-
ations, and to instill in students the ethical bottom line that personal privacy is a fun-
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damental right.The goal of low-altitude ethics in respecting privacy and safeguarding
data sovereignty is to deeply understand the threats that drone application technolo-
gies pose to individual privacy rights and the boundaries of public space during low-
altitude operations, and to instill in students the ethical bottom line that personal pri-
vacy is a fundamental right. At this point, the value of low-altitude ethics is manifest-
ed in cultivating students to clearly understand and obtain the necessary authorization
when dealing with the collection of identifiable individual information, respecting the
privacy protection requirements in no-fly zones and sensitive areas (such as residenc-
es, schools, and government facilities), collecting only the data directly related to the
mission and the minimum amount necessary, and clearly defining the ownership and
usage boundaries of the data.

The ultimate target value orientation of low-altitude ethics in low-altitude voca-
tional education is to cultivate low-altitude practitioners who possess the ability to
predict low-altitude risks and respect personal privacy.

3.2 Value Positioning of Vocation Education Structure

The structural value of low-altitude ethics in low-altitude vocational education refers
to the fact that low-altitude ethics is a concentrated manifestation of the integrity of
the entire cycle of low-altitude vocational education system. Low-altitude ethics, as
the behavioral guidelines for low-altitude economic development, has educational
value not only in regulating the flight operations of unmanned aircraft, but also in
achieving the systematic integration of students' low-altitude-related technical capa-
bilities and low-altitude ethical literacy through pre-employment education, on-the-
job education and lifelong education, thereby promoting the sustainable development
of the low-altitude industry.

In pre-employment education, professional instructors need to incorporate a mod-
ule on low-altitude ethics into courses such as flight technology and low-altitude air-
space management, covering topics such as personal privacy protection and low-
altitude security prevention, so as to enable students to directly enhance their under-
standing of low-altitude ethics.Since vocational education commonly employs enter-
prise technicians to teach specialized courses such as unmanned aircraft, the teaching
content usually covers the mainstream application technologies required in the low-
altitude economy. In order to be able to integrate low-altitude ethical knowledge, the
enterprise mentors hired by vocational colleges need to study and collect relevant
low-altitude ethical knowledge in advance, and add related knowledge points to the
traditional teaching materials for learning. In some specific situations, low-altitude
ethical lectures can even be used to conduct popularization work on low-altitude eth-
ics for students, enabling them to realize the importance of low-altitude ethics sub-
consciously.

In on-the-job training, the teachers need to enhance students' understanding of sce-
narios involving low-altitude ethical decision-making. By simulating different scenar-
ios of drone applications and low-altitude ethical conflicts, integrating current regula-
tions, and improving students' handling capabilities in various scenarios, it can
strengthen students' compliance awareness in drone operations.Since low-altitude
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economy represents a new type of productive force, many related technologies are
undergoing iterative upgrades. Moreover, the application scenarios in the low-altitude
sector also have a significant overlap with those in traditional ground-based applica-
tions. Therefore, when vocational college teachers teach students about low-altitude
application scenarios, the teacher needs to first discuss with the students the tradition-
al ground application scenarios, as well as the corresponding low-altitude airspace
application scenarios above the ground, and summarize and identify the impact and
pressure that low-altitude airspace has on traditional ground production operations,
such as production operations, transportation, logistics distribution, agricultural pest
control, and even low-altitude manned flight. Thus, the teacher can explore the low-
altitude ethical knowledge hidden within.

In lifelong education, the vocational education sector needs to conduct dynamic
knowledge update learning on low-altitude ethical literacy for practitioners. The dy-
namic acquisition of low-altitude ethical knowledge is updated along with the ad-
vancement of low-altitude productivity and technological innovations. Therefore, in
low-altitude vocational education, it is necessary to frequently visit upstream, mid-
stream and downstream enterprises in the low-altitude industry chain for research, and
to deeply understand the mainstream technologies in the market as well as the ethical
conflicts that arise, so as to extract new low-altitude ethical knowledge points and
update them promptly into the teaching content. The low-altitude vocational educa-
tion management department can establish a low-altitude ethical knowledge base and
an online learning platform, and issue low-altitude ethical risk warnings. Additionally,
a low-altitude ethical assessment and certification mechanism can be established to
enable practitioners in the low-altitude economic field to continuously update their
low-altitude ethical knowledge system.

In order to promote the development of the low-altitude economy, the relevant ma-
jors have been set up in secondary vocational education, higher vocational colleges,
and higher vocational universities, as shown in Table 1.

Table 1. Professional settings in vocational education

Type Subject Category Major

secondary vocational

aeronautic equipment

unmanned aircraft operation and

college education

education maintenance

. . unmanned aircraft application tech-
. . aeronautic equipment
higher vocational nology

surveying, mapping and
geographic information

unmanned aircraft mapping technol-
ogy

higher vocational
undergraduate educa-

tion

aeronautic equipment

application technology of unmanned
aircraft systems

crossing engineering

low-altitude technology and engi-
neering

It is necessary to carry out interdisciplinary integration and break the disciplinary
barriers between low-altitude technology and low-altitude ethics.For instance, there
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are two courses in Table 2 that require the embedding of low-altitude ethical
knowledge points, as well as the indication of their teaching objectives.

Table 2. Integration of Low-Cost Ethics and Technology Courses

Th t int of low-
Course .e entty p oint of low Teaching objective
altitude ethics
U d
ai?:?:;ne ho Priority for  Evading | Understanding the ranking of the right to
P Crowds in Emergencies life and the right to property
tography
Geographic Information | Mapping of sensitive areas that are shield-
3D model .
Security ed from the coverage of no-fly zones

Furthermore, in the reevaluation of low-altitude vocational education, it is neces-
sary to assess the professional capabilities of practitioners based on the application
scenarios of low-altitude ethics. Although the assessment of low-altitude ethics is a
completely new field, it is possible to combine traditional assessment methods and
attempt to supplement the assessment content of low-altitude ethics.In traditional
assessment methods, the main approach is through written tests, which focus on en-
hancing the understanding and memorization of regulations, while neglecting the
ability to make value-based judgments in complex situations.Through low-altitude
ethical scenario simulations, low-altitude ethical conflicts can be made explicit, there-
by reducing the trial-and-error costs for practitioners in drone operations and alleviat-
ing the pressure of low-altitude security prevention.

4 Conclusions

Low-altitude ethics serves as the hidden license for low-altitude vocational educa-
tion.The ethical issues in low-altitude vocational education was analyzed, and the
value positioning of low-altitude ethics in low-altitude vocational education was ex-
plored from the aspects of teaching objectives and teaching structure, which will pro-
mote the integration of low-altitude ethics and low-altitude vocational education. With
the further development of the low-altitude economy, more low-altitude ethical issues
will arise. Therefore, the integration of low-altitude ethics and low-altitude vocational
education is a continuous iterative development process, and it is also an important
safety barrier for promoting the healthy development of the low-altitude economy.
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