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Abstract. With the rapid development of UAV technology, the digital compe-
tence of UAV application technology professional teachers in higher vocational 
colleges has become a key element of educational reform and development. 
This paper analyzes the current situation of digital competency of UAV appli-
cation technology teachers in higher vocational colleges, and then discusses the 
improvement path based on AI technology, in order to provide new ideas and 
methods for the improvement of digital competency of UAV application tech-
nology teachers in higher vocational colleges. 
Keywords: UAV Application Technology; Digital Competence; Artificial In-
telligence; Higher Vocational Education 

1 Introduction 

In today's society, the application of UAV has been widely penetrated into various 
fields, such as agriculture, logistics, surveying and mapping, etc. As the main force of 
cultivating UAV application technology talents, the digital competency level of UAV 
application technology professional teachers in higher vocational colleges is of great 
significance for improving the teaching quality and cultivating applied talents. Digital 
teaching, the development and sharing of teaching resources, and the construction of 
online education platform are the important ways to improve the digital competence 
of UAV application technology professional teachers in higher vocational colleges. At 
the same time, in recent years, the wide application of artificial intelligence technolo-
gy has also provided new ideas and means for the improvement of teachers' digital 
competence[1-8]. This paper aims to analyze the current situation of digital competency 
of teachers majoring in higher vocational UAV application technology, and explore 
the path of using AI technology to improve their digital competency. 
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2 Analysis of the current situation of digital competency of 
higher vocational UAV application technology professional 
teachers 

Digital competence refers to an individual's ability to work and learn from infor-
mation technology in a digital environment. For teachers majoring in UAV applica-
tion technology in higher vocational colleges, digital competency includes not only 
basic digital skills, but also the ability to integrate digital education resources, digital 
teaching design and evaluation ability. This paper analyzes the current situation of the 
digital competency of higher vocational UAV application technology professional 
teachers from the following three aspects. 

2.1 Digital skill level 

Digital skill level refers to the mastery of teachers in the use of digital tools and tech-
nologies. In the teaching of UAV application technology in higher vocational colleg-
es, teachers need to have basic computer operation skills, network application skills 
and data analysis skills. We conducted a questionnaire survey and analysis on the 
digital capability and usage of 100 vocational college teachers in computer operation, 
internet usage, office software usage, and new technology application. Figure 1 shows 
that some teachers do not attach enough importance to their digital skills and have 
relatively backward technical levels. In particular, the average score for new technol-
ogy application is 5.1 with a standard deviation of 1.9, indicating that the overall per-
formance of the respondents in this area is average and there is a large difference in 
their performance. This suggests that the overall ability of teachers to use digital tools 
and technology for course design and teaching evaluation needs to be improved. 

 

 

Fig. 1. Digital Capability and Usage Analysis Chart 
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2.2 Ability to integrate digital education resources 

The ability to integrate digital education resources refers to the ability of teachers to 
integrate digital education resources. In the teaching of UAV application technology 
in higher vocational colleges, digital education resources include digital teaching 
materials, digital teaching AIDS, online courses, etc. There are gaps in teachers in the 
development, integration and utilization of digital education resources, which affect 
the teaching effect and quality. Digital education resources are the basis for teachers 
to carry out digital teaching, including digital teaching materials, digital teaching 
AIDS, online courses, etc. Teachers need to have the ability to integrate and optimize 
these resources. However, some teachers in the digital education resources integration 
ability is insufficient, for the development and utilization of digital education re-
sources is not skilled, lack of integration and optimize the ability of these resources, at 
the same time for the digital education resources classification, screening and recom-
mendation ability to improve, for the digital education resources update and mainte-
nance ability is insufficient. 

2.3 Digital teaching design and evaluation ability 

Digital teaching design and evaluation ability refers to the ability of teachers to use 
digital tools and technologies for curriculum design and teaching evaluation. In the 
teaching of UAV application technology in higher vocational colleges, digital tools 
and technologies include online classroom, intelligent teaching software, virtual ex-
periments, etc. However, some teachers still have deficiencies in the aspect of digital 
teaching design and evaluation ability. Insufficient use of digital tools and technolo-
gies, lack of innovation and exploration spirit; lack of theoretical basis and practical 
experience of digital teaching design, lack of systematic and scientific; insufficient 
methods and indicators of digital teaching evaluation, and lack of science and objec-
tivity. 

3 Digital competency improvement path of higher vocational 
UAV application technology professional teachers based on 
AI technology 

3.1 Optimize the teacher training system and improve teachers' digital skills 

Combined with AI technology, higher vocational colleges can regularly organize 
digital skills training for UAV application technology professional teachers, so as to 
improve their cognition and application ability of emerging technologies. The fol-
lowing techniques can be used to improve teachers' digital skills. 

1.Adaptive learning system: The adaptive learning system driven by AI technology 
can provide personalized training according to each teacher's digital skill level and 
knowledge level. These systems can identify deficiencies in teacher knowledge and 
provide targeted training modules and resources to remedy them. Adaptive learning 
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systems can also constantly adjust the training according to the speed and difficulty 
with which a teacher grasps a particular skill or concept. For example, an example of 
an adaptive learning system driven by AI technology is Knewton Adaptive Learning 
Platform, which is one of the leading adaptive learning systems. Knewton The plat-
form uses machine learning algorithms and big data technology to analyze students' 
learning data, based on which it provides students with personalized learning paths 
and content. 

On Knewton platform, teachers can according to their own digital skills level and 
knowledge level to create courses and learning content, students in the learning pro-
cess, Knewton platform will collect and analyze the students 'learning data (such as 
learning speed, accuracy, reaction time, etc.), and then according to the students' 
learning performance and ability, to provide them with personalized learning path and 
content. Knewton The platform can automatically adjust the course difficulty and 
teaching methods according to the students' learning situation to adapt to the learning 
needs of each student and the ability level. 

2. Chatbots: Chatbots such as ChatGPT can provide instant support and guidance 
to teachers to help them learn how to use digital tools and resources. Teachers can ask 
questions and get answers in natural language to learn and apply new digital skills 
more quickly. Chatbots can also provide personalized tools or resource recommenda-
tions according to teachers' specific needs or preferences. 

Data analysis chatbots can talk and communicate through natural language pro-
cessing and machine learning techniques, providing instant support and guidance for 
teachers. For teachers, the application of digital skills and digital teaching tools is a 
process of continuous learning and improvement. Chatbots can provide teachers with 
online question answering, explanation and guidance, help teachers more easily and 
quickly learn and apply new digital skills and tools, and can provide teachers with 
personalized tools or resource recommendations, so as to improve their digital literacy 
and digital teaching level. 

For example, ChatGPT chatbots can provide instant answers and explanations 
based on their questions, helping teachers to better understand and master the use of 
digital teaching tools and resources. Chatbots can also recommend suitable digital 
tools and resources for teachers according to their specific needs or preferences, so as 
to improve the digital teaching effect of teachers. In general, chatbots can provide 
teachers with online q & A, explanations and guidance, and can provide personalized 
tools or resources according to their specific needs or preferences, so as to improve 
teachers' digital literacy and digital teaching level. 

3. Data analysis can be used to assess the effectiveness of teacher training pro-
grams and to identify areas for improvement. By analyzing data on teacher funda-
mentals, teaching performance, training outcomes, and student engagement, AI tech-
nology-driven analysis tools can provide insight into which training methods and 
resources are most effective and how training programs can be adapted to better meet 
teacher needs. For example, Table 1 shows the situation of the teachers surveyed. In 
the field of UAV education, more men than women, mainly people aged 31-50. The 
overall educational background of the participants is inclined to graduate level or 
above. Data analysis was used to understand the basic information of participants, 
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such as male to female ratio, age distribution and educational level, so as to arrange 
training plans and resources reasonably. At the same time, data analysis can also be 
used to understand teacher participation, post-training performance and student par-
ticipation data, so as to evaluate the effectiveness of the training program and identify 
areas for improvement. For example, if the data indicates that teacher participation is 
low or students are not satisfied with the teaching effect, then the data analysis and 
improving the training program can be used to improve the training effect and meet 
the needs of students. 

Table 1. Summary Table of Basic Information of Teachers 

Category Results 

Gender Male: 60%; Female: 40% 

Age 
20-30 years old: 20%; 31-40 years old: 40%; 41-50 years old: 

30%; 51 years old and above: 10% 

Education 
Bachelor's degree or below: 25%; Master's degree: 75%; Doc-

toral degree or above: 5% 

Years of Teaching 
Experience 

1 year or less: 10%; 1-5 years: 30%; 6-10 years: 40%; 11 years 
or more: 20% 

Years of Teaching 
Drone Courses 

1 year or less: 30%; 1-5 years: 50%; 6-10 years: 20%; 11 years 
or more: 0% 

4. Virtual reality (VR) and Augmented Reality (AR): VR and AR technologies can 
provide teachers with an immersive and interactive learning experience to help them 
develop digital skills. For example, teachers can use VR to simulate the classroom 
environment and practice using digital tools and resources in a real environment. AR 
can provide teachers with real-time guidance and feedback on how to use digital tools 
in a classroom environment. The "UAV +" Urban and Rural Building digitization is 
built in Guangxi in 2022, including two virtual centers: UAV installation and repair of 
virtual reality training center and UAV flight virtual reality training center. Virtual 
reality VR / AR technology is fully applied to UAV technology through the platform. 
The operation technology that cannot be presented in the real space of the existing 
classroom, such as UAV power inspection, UAV fire fighting and other scenes, can 
present its operation mode in the VR platform through resource development, so that 
students can experience the charm of UAV technology in class. Combined with the 
construction of UAV virtual reality training base, the operation scenes of UAV appli-
cation technology in different regions are presented on the platform through virtual 
presentation technology, so that students can not understand relevant knowledge only 
through books or teachers' explanations, but also learn through immersive experience. 
Greatly improved the richness of teachers in teaching means. 
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3.2 Build a digital education resource platform to improve teachers' ability to 
integrate digital education resources 

Higher vocational colleges can build a digital education resource platform, digitally 
integrate teaching resources, and use AI technology to optimize and intelligently 
recommend resources. Teachers can obtain teaching resources on the platform, or 
upload their teaching resources to the platform to share with other teachers, so as to 
improve the integration ability of digital education resources. Machine learning tech-
nology is used to automatically sort and classify digital educational resources to pro-
vide teachers with a more clear and accurate classification structure and search meth-
od of educational resources. By labeling and classifying resources, machine learning 
techniques can help teachers find the desired digital education resources faster. Natu-
ral language processing technology can realize intelligent search and recommenda-
tion, and provide teachers with personalized digital education resources recommenda-
tion based on the information of teachers' search history, interests and subject areas. 
In higher vocational colleges, we take the Wisdom tree platform as an example, which 
is mainly used to assist teachers in teaching, students' online learning and assessment. 
The Smart tree platform provides vocational colleges with rich online course re-
sources and learning tools, including video courses, online exercises, homework sub-
mission, online quiz, exam monitoring and other functions. In 2021, the Smart tree 
platform has also been upgraded, using AI technology to provide data analysis and 
curriculum optimization services, to help vocational colleges better understand stu-
dents' learning situation and curriculum effect, and further improve the teaching qual-
ity and effect. Data mining technology can evaluate and optimize digital education 
resources, and through data analysis and mining of the use and feedback of resources, 
it can provide teachers with feedback and improvement suggestions on the use effect 
of resources. Data mining technology can also help educational institutions to opti-
mize the design and development process of digital education resources, and improve 
the quality and effectiveness of resources. 

3.3 Innovate the digital teaching design and evaluation mode to improve 
teachers' ability of digital teaching design and evaluation 

Combining AI technology to innovate digital teaching design and evaluation mode 
can improve teachers' digital teaching design and evaluation ability. Teachers should 
actively explore and apply AI technology to provide a more intelligent, personalized 
and efficient learning environment and evaluation methods for digital teaching, and 
further improve the teaching quality and level of digital teaching. 

1. Use data analysis technology for learning behavior analysis and prediction 
Data analysis technology can analyze students 'learning behavior and feedback, 

provide teachers with real-time monitoring and prediction of students' learning situa-
tion, and help teachers to design and adjust digital teaching schemes more accurately. 
Data analysis technology can also provide teachers with in-depth analysis of student 
group characteristics and learning trends, and provide teachers with more accurate 
and effective basis for teaching decisions. 
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2. Use machine learning technology for personalized learning design and recom-
mendation 

Machine learning techniques can provide teachers with personalized learning de-
signs and recommendations based on students' learning behavior and feedback. For 
example, teachers can use machine learning technology to recommend learning mate-
rials and tasks suitable for students 'personalized needs according to their learning 
progress and understanding degree, so as to improve students' learning effect and 
interest. 

3. Use deep learning technology to model and predict student behavior 
Deep learning techniques can model and predict students' learning behavior, and 

provide teachers with more refined and personalized learning design and evaluation. 
For example, teachers can use deep learning techniques to model and predict students' 
learning interests and learning styles, providing personalized learning support and 
feedback to students. 

4. Use the intelligent auxiliary teaching system to provide personalized teaching 
support 

Intelligent assisted teaching system can provide personalized teaching support for 
teachers. For example, teachers can use intelligent assisted teaching system to provide 
students with real-time learning feedback and suggestions, or conduct intelligent 
course design and evaluation according to students' learning behavior and feedback. 

5. Use big data technology to evaluate and optimize the teaching effect 
Big data technology can evaluate and optimize the teaching effect of digital teach-

ing. For example, teachers can use big data technology to make statistics and analyze 
students' learning results, and provide teachers with feedback and improvement sug-
gestions on the teaching effect[9-11]. 

At present, some domestic teaching platforms such as Xueersi online school is 
such a model. By collecting students' learning behavior data, such as learning time, 
learning content, learning progress, answers, etc. The collected data is cleaned and 
processed to remove duplicate and abnormal data and ensure the accuracy and relia-
bility of the data. Using data analysis technology to make statistics and analyze the 
data of students' learning behavior, such as the distribution of learning time, the pref-
erence of learning content, the accuracy of answering questions, etc. By analyzing 
students 'learning behavior data, students' learning behavior patterns, such as learning 
habits, learning preferences, learning speed, etc. Based on students 'learning behavior 
patterns and historical data, a prediction model is established to predict students' 
learning status and ability, such as learning performance, learning progress, learning 
difficulties, etc. Finally, according to the prediction results and students 'learning 
behavior patterns, we can provide students with personalized teaching suggestions 
and guidance, such as focusing on students' learning difficulties, and providing stu-
dents with suitable learning resources and tests. 
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4 Conclusion 

In an era of surging digital knowledge, teachers' digital competence is crucial. Digital 
competency includes not only the ability to use and understand digital tools, but also 
the ability to search for, capture, understand, create, disseminate, and manage infor-
mation in a digital environment. Higher vocational drones application technology 
professional teachers by learning new technology tools and platform, digital compe-
tency, can improve the effect of teaching of the teachers and students 'learning effect, 
strengthen students' understanding and grasp of drone application technology, to cul-
tivate applied talents to provide more powerful support, to cultivate applied talents 
and improve the quality of teaching is of great significance. This paper puts forward 
the improvement path based on AI technology, including the optimization of teacher 
training system, the construction of digital education resource platform, and the inno-
vation of digital teaching design and evaluation mode. These paths can provide new 
ideas and methods for the digital competency improvement of higher vocational UAV 
application technology professional teachers. 
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