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Abstract. The rapid development of artificial intelligence (Al) technology has
had a profound impact on the field of education, particularly posing new chal-
lenges and demands on the core educational role of teachers. Local Application-
Oriented Universities (LAOUs), which aim to cultivate high-quality applied tal-
ents, have their teachers' teaching abilities directly related to the quality of talent
cultivation. How to facilitate teachers' adaptation to the Al-driven educational
transformation, enhance their pedagogical competencies, and conduct teaching
activities effectively has emerged as a critical issue demanding immediate reso-
lution. From the perspective of Al empowerment, this study investigates the core
requirements and enhancement pathways for teaching competencies among fac-
ulty in LAOUs. It proposes a four-dimensional improvement framework of "tech-
nical training; resource co-construction; school-enterprise collaboration; data-
driven", providing theoretical and practical references for the development of
teachers' teaching abilities in local colleges.

Keywords: Al; teaching competency; talent cultivation quality; enhancement
pathway

1 Introduction

Amid the surging tide of technological advancement, Al has swept across the globe like
a rapid storm with unprecedented speed and profound impact, fundamentally trans-
forming every aspect of our lives. From the convenience of smart homes to the preci-
sion of Al-assisted medical diagnosis, from the revolutionary changes in autonomous
driving to the efficiency of intelligent financial services, Al has become a core driving
force behind social development. In the field of education, with the rapid advancement
of Al technology, the demand for professionals equipped with Al knowledge and skills
is growing exponentially to meet the needs of future society. Faced with this significant
societal shift, the education system must proactively adapt to these changes.

LAOQUs serve as vital forces in supporting regional economic development and key
channels for cultivating high-quality applied talents for local industries. The quality of
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their talent cultivation directly impacts the institutions' educational standards, students'
future development, and the competitiveness of regional economies. Among these fac-
tors, faculty teaching capability stands out as a crucial element influencing talent culti-
vation quality. Teachers' instructional competence not only determines the efficiency
and effectiveness of knowledge delivery but also directly affects students' learning out-
comes and holistic competency development.

Al, characterized by its openness, interactivity, global reach, and personalization, is
profoundly transforming the educational ecosystem ['1. The deep integration of Al with
education has brought unprecedented opportunities to the field, along with numerous
challenges. For example, Teachers’ limited technical proficiency and lack of basic Al
tool skills may prevent them from fully leveraging Al’s advantages, potentially even
fostering resistance to new technologies. The challenge of aligning pedagogical ap-
proaches with technological innovation leads some traditionally trained teachers to resist
Al adoption, resulting in diminished instructional efficacy and reduced student access to
Al-driven learning benefits. A shortage of smart teaching resources restricts the scope
and depth of Al adoption in classrooms. In addressing diverse student needs, teachers
must cater to varying learning styles and abilities. Some students may find Al-generated
content confusing, yet teachers might lack the skills to guide them effectively. Data pri-
vacy and security risks arise during the processing of student data, including learning
behaviors and exam scores. Teachers’ limited awareness of data protection may lead to
breaches, raising legal and ethical concerns. The integration has multifaceted impacts on
teachers' professional existence, which may be explicit or implicit, positive or negative,
temporary or enduring—necessitating corresponding transformations in teachers' pro-
fessional roles. Against this backdrop, a pressing issue for LAOUs is how to foster syn-
ergistic development between faculty and Al, leveraging their respective strengths to
innovate teaching philosophies and methodologies while enhancing educational capa-
bilities. This study focuses on the deep integration of Al with education and teaching,
aiming to explore how teachers can optimize their capabilities in instructional design,
classroom management, and innovative teaching methodologies with Al-empowered.
The ultimate objective is to achieve dynamic alignment between teachers' professional
competencies and industry demands, thereby comprehensively enhancing the quality of
applied talent cultivation.

2 Al-Empowered Education

The Chinese government attaches great importance to the profound impact of artificial
intelligence (AI) on education and vigorously promotes the deep integration and inno-
vative development of Al and education. On March 28, the Ministry of Education
launched a special campaign for the integration and internationalization of digital edu-
cation, along with the initiation ceremony of the "Year of Quality Improvement and
Expansion". This marks the official commencement of the AI-Empowered Education
Initiativel?). Leveraging the three core characteristics of Al technology—intelligence,
personalization, and data-driven capabilities—we can establish an innovative "preci-
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sion empowerment"-oriented model for teacher professional development. This ap-
proach opens new dimensions for enhancing teaching competencies. The deep integra-
tion of Al and education not only represents an inevitable trend in in the evolution of
educational technology, but more importantly serves as a strategic pathway to advance
educational modernization and cultivate innovative talents?®l. Bie argues that Al rep-
resents a significant new variable driving the development of university education and
teaching, presenting unprecedented opportunities and challenges for the educational
landscape. In response to these transformations, the teachers should proactively en-
hance their Al literacy, transform pedagogical concepts, and focus on students' holistic
development by adopting teaching methods that cultivate higher-order competencies
and qualities. Concurrently, students should actively engage with Al educational tech-
nologies to obtain personalized services and support, while developing critical thinking,
innovation capabilities, and problem-solving skills.

Zheng et al.’¥) contend that while Al-driven teacher professional development holds
significant value, its bidirectional effects in educational practice have become increas-
ingly apparent. The technology simultaneously removes existing barriers and introduces
new challenges, creating a dualistic landscape of benefits and drawbacks. Al's role in
advancing high-quality teacher development has fallen short of initial expectations, as
excessive fascination with the technology risks creating three persistent illusions: the
illusion of teacher replacement, the illusion of teacher empowerment, and the illusion of
mutually beneficial collaboration. Although Al has injected new vitality into teaching
practices, it has also precipitated profound transformations in teachers' traditional roles
of imparting knowledge, teaching skills, and resolving doubts. During the digital trans-
formation of education, we must dialectically examine Al's dual effects, while seizing
opportunities for technology-enabled educational innovation, greater vigilance is re-
quired against the risk of alienating educator-learner relationships through inflated tech-
nological rationality. Particularly in cultural education practices, it is imperative to safe-
guard teachers' ontological status as value guides. By constructing a human-machine
collaborative educational ecosystem that maintains harmonious balance between instru-
mental and value rationality, we can facilitate teachers' paradigm shift from "technology
adaptors" to "educational reconstructors" in smart education contexts. This approach ul-
timately achieves symbiotic harmony between educational essence and technological
efficacy, promoting high-quality, sustainable professional development for teachers in
the Al era.

2.1  The Application of AI Technology in Education

The core mission of Al-empowered education lies in facilitating holistic human devel-
opment rather than merely transmitting knowledge and skills. This technological em-
powerment should progress along two complementary dimensions: empowering edu-
cators and empowering learners. The former necessitates establishing a comprehensive
professional development framework, while the latter facilitates personalized, self-di-
rected learning (). The essence of learning lies in asking profound questions. Al in ed-
ucation must transcend its conventional role as a mere answer provider and evolve into
a cognitive catalyst that stimulates students' critical thinking and inquiry spirit. While
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Al possesses powerful machine learning algorithms and adaptive recommendation sys-
tems, the authentic realization of its educational value fundamentally depends on teach-
ers' pedagogical wisdom and professional judgment. At its core, education remains an
inherently human-centric endeavor, where teachers' irreplaceable role as "educational
architects" is paramount. Educators need to pedagogically transform Al tools through
specialized instructional design perspectives, converting them into intelligent learning
companions capable of dynamically responding to students' cognitive developmental
needs—thereby constructing a new educational paradigm of human-AlI collaboration.

Since 2023, generative Al technologies represented by ChatGPT and DeepSeck have
developed rapidly. They have demonstrated remarkable capabilities in multiple fields,
including text generation, knowledge querying, multi-step reasoning, and multimodal
interaction. Moreover, they have shown great potential for application in higher educa-
tion!”l. According to Liu et al®], based on a summary of the current state of industry
development and practice, it is believed that the application of generative Al in education
is still in its infancy, and its actual application value has not been fully realized. To ad-
dress the dual impact (opportunities and challenges coexist) of generative Al technology
on higher education, there is an urgent need to systematically address the following core
issues. First, we must establish a scientific approach for technology implementation and
overcome key bottlenecks in its application. Second, it is necessary to comprehensively
improve the Al literacy of teachers and educational managers, and build a compound
ability framework that includes both technical understanding and practical operation
skills. Third, the application scenarios of the technology should be systematically
planned to achieve multi-level coverage from auxiliary teaching to innovative talent
training models. Finally, a sustainable development mechanism for the deep integration
of generative Al and education should be established to promote the organic unity of
intelligent technology and the talent training process.

Du Lin et al.”! developed a tripartite collaborative teaching paradigm powered by Al
that centers on student autonomy while maintaining teacher leadership. This approach
implements guided learning through macro-disciplines, macro-scenarios, and macro-
concepts, organizing the teaching of each knowledge unit into a three-step method: in-
troductory lectures, seminar courses, and summary sessions. While teachers lead the in-
troductory and summary sessions, students conduct self-directed research in seminar
courses with Al assistance. This model maintains teachers' central role in value guidance
while fully leveraging Al technologies' capabilities, including intelligent teaching tools,
big data analytics (learning behavior tracking and teaching effectiveness evaluation), and
natural language processing (intelligent Q&A and course generation). Consequently, it
significantly enhances teaching efficiency and personalization levels, achieving comple-
mentary advantages and mutual enhancement between teachers and Al technologies, as
well as fostering high student engagement, personalized learning, and socio-emotional
competency development.
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3 The Impact of Al Empowerment on Teachers

Al applications in education provide teachers with powerful assistive tools that can au-
tomate the delivery of foundational knowledge and offer personalized learning path-
ways through intelligent teaching systems. In distance education scenarios, Al teaching
assistants provide students with real-time homework guidance andonline question and
answer support, ensuring timely assistance throughout the learning process. Further-
more, Al enables automated exercise grading, data-driven learning profile generation,
and personalized course planning adapted to individual student needs. These functions
significantly reduce teachers' routine workload, freeing up more time and energy for
higher-value educational activities.

However, the application of Al technology is profoundly transforming teaching meth-
odologies, compelling educators to update their pedagogical concepts. This shift moves
from traditional knowledge-centered instruction to student-focused, personalized learn-
ing models. In the Al era, teachers' roles have undergone substantial transformation; they
now serve not as mere knowledge disseminators, but as learning facilitators and guides.
The more advanced the technology grows, the more imperative it becomes to uphold
human-centered values in education. Teachers should focus on cultivating students'
higher-order abilities and qualities, such as guiding students in innovative learning and
interdisciplinary research, and developing their critical thinking and problem-solving
skills. This transformation requires teachers to be proficient in operating intelligent ro-
bots and efficiently obtaining and integrating various educational resources. They must
also master data processing methodologies to promptly analyze diverse educational
cases and issues, thereby enhancing teaching efficiency. This transformation not only
requires teachers to have higher technical literacy but also the ability to flexibly use Al
technology to better meet students' personalized learning needs.

4 The Core Dimensions of Al Empowering Teacher Teaching
Capabilities

4.1 Human-Centric Mindset

Teachers must cultivate appropriate values and attitudes toward human-Al interaction,
consistently prioritizing human rights and the needs for human flourishing as the central
focus of Al in education. This involves developing the capability to assess both the
potential positive and negative impacts of Al, as well as fostering awareness to protect
human agency and rights when designing and utilizing Al technologies.

4.2 Al Ethics

Teachers need to comprehend and apply fundamental ethical principles, regulations,
institutional policies, and practical ethical guidelines. This includes understanding the
inherent risks in Al system design while ensuring safe, responsible, and ethically-
aligned implementation of Al in educational contexts.
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4.3 Fundamentals and Applications of Al

Educators must develop a foundational understanding of artificial intelligence, encom-
passing its operational definition, theoretical frameworks, machine learning fundamen-
tals, and domain-specific applications. Additionally, teachers must develop the ability
to evaluate the suitability of specific Al tools for educational purposes and practical op-
erational skills to effectively utilize these tools.

4.4 Al-Enhanced Pedagogy

Teachers need to develop competencies in integrating Al into teaching practices, in-
cluding the ability to evaluate and select appropriate Al tools and to align these tools
with pedagogical methods. This capability enhances lesson planning, instructional de-
livery, student engagement, social-emotional development, and assessment accuracy.
Teachers evolve from knowledge disseminators into learning facilitators and mentors,
while students transition from passive recipients to self-directed collaborative learners.
Through Al-powered analytics, teachers can dynamically update teaching content, op-
timize instructional design, and refine assessment methods, ultimately realizing the ed-
ucational philosophy of teaching for learning and promoting quality education.

4.5 Integration and Innovation of Educational Technology

In the new ecosystem of Al-deepened educational empowerment, teachers' educational
technology integration and innovation capabilities are undergoing a paradigm shift
from “tool utilization” to “intelligent creation.” Neither blanket resistance to Al tech-
nologies nor uncritical acceptance of all technological solutions is advisable for educa-
tors. As the adage goes, "Technology cannot replace teachers, but teachers who use
technology will replace those who don't" ', Teachers fully leverage the role of tech-
nology as a lever to achieve the integrated development of "education as the foundation
and technology as the means." Empowered by Al, teachers fully play the role of learn-
ing guides and supporters. They use artificial intelligence technology to innovate teach-
ing concepts and methods. They adhere to the principle of cultivating virtue and talent,
pay attention to students' learning processes and individual differences, and establish
the concept of student-centered education. They implement educational models such as
creative education, quality education, self-education, and lifelong education to inspire
students' creativity and imagination.

4.6  Continuous Learning and Reflective Capacity

Al-Augmented Teacher Learning and Reflection inherently establishes an enhanced
feedback loop of "teaching practice — data analytics — cognitive refinement — peda-
gogical improvement." This innovative professional development model achieves dual
objectives: preserving teachers' agency while equipping them with scientific improve-
ment tools, thereby shifting teacher growth from experience-based accumulation to ev-
idence-driven advancement. As artificial intelligence technology continues to evolve,
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teachers' reflective practice will benefit from increasingly sophisticated intelligent sup-
port systems.

5 Al-Empowered Pathways for Enhancing Teaching
Competencies

5.1 Technical Training: Building an AI Literacy Enhancement System

Improve the teacher training system by establishing a three-dimensional framework of
"tiered training—practical application—evaluation and incentives." Leverage Al tech-
nology to analyze teachers' instructional data and learning behaviors, accurately iden-
tifying their professional development needs. Based on teachers' subject backgrounds,
teaching experience, and digital skills, design personalized training content and imple-
ment diversified, tiered, and categorized training programs, recommending tailored
courses and learning resources. The training should emphasize practical application,
incorporating hands-on exercises and case demonstrations to help teachers integrate Al
technology into daily teaching practices. Establish a scientific evaluation system to as-
sess training effectiveness and implement incentive mechanisms to encourage active
teacher participation in training initiatives.

5.2 Resource Development: Building an AI-Powered Teaching Ecosystem

The Al-supported teaching ecosystem enhances education through artificial intelli-
gence technologies by developing intelligent teaching resources, smart learning facili-
ties, and adaptive learning environments. It optimizes resource allocation and fosters
innovative teaching models, enabling intelligent, personalized, and interdisciplinary ap-
proaches to instruction. The quantity and quality of teaching resources are critical to
educational outcomes. Al-powered resources dynamically adapt learning materials and
pathways based on students' needs and interests, while intelligent recommendation sys-
tems provide precise, tailored content. This system delivers up-to-date, self-directed
learning support with personalized guidance. Smart learning facilities offer university
students a more convenient and efficient environment, facilitating the transformation
of teaching methodologies. The immersive learning environment transcends traditional
classrooms through interactive features, bridging physical and virtual learning spaces
while enabling effective human-computer interaction. Through analytics and adaptive
algorithms, data-driven teaching methods strengthen student engagement and deepen
comprehension.

5.3  University-Enterprise Collaboration: Deepening Industry-Education
Integration

Deepen industry-education integration and strengthen the development of dual-profes-
sional teacher teams. Invite enterprise engineers to teach, sharing industry expertise and
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hands-on skills, thereby enhancing the practicality of instruction. Through collabora-
tion between engineers and teachers, real-world projects are transformed into case stud-
ies, enabling students to engage with cutting-edge technologies and practical applica-
tions. Update the course content in real-time according to the changes in industrial de-
mand, ensuring that teaching is closely integrated with industrial needs. Cooperate with
enterprises to establish practical teaching bases, providing students with real practical
environments and enhancing students' practical abilities. Teachers actively connect
with industrial demands, and optimize course content and training projects in real-time,
which can effectively improve teachers' teaching abilities and students' practical abili-
ties, and contribute to the cultivation of more high-quality applied talents that meet
market demands.

5.4 Data-Driven Approach: Establishing a Dynamic Feedback Mechanism

Leverage Al to collect data on teachers' classroom instruction (such as interaction fre-
quency and resource utilization rates) as well as students' learning behaviors and feed-
back. Analyze teachers' instructional practices and generate competency diagnostic re-
ports to help teachers understand their own teaching behaviors. Based on the diagnostic
results, recommend customized training and teaching improvement plans, as well as
personalized professional development suggestions for teachers.

While utilizing Al technology, data security and privacy protection have become is-
sues that cannot be ignored. The application of Al technology may involve a large
amount of sensitive data, posing risks of data security and privacy breaches. It is essential
to focus on data security and privacy protection, establish and improve data protection
mechanisms, strengthen legal and regulatory frameworks, enhance teachers' and stu-
dents' awareness of data security, and develop guidelines for data usage to safeguard the
privacy of teachers and students.

Since last year, Kunming University has launched its four-dimensional enhancement
initiative: “technical training, resource co-development, industry-academia collabora-
tion, and data-driven approaches,” aiming to advance faculty teaching capabilities and
optimize educational outcomes. Through systematic training and mentoring, faculty
have effectively incorporated Al technologies into daily teaching, enhancing both tech-
nological integration and innovative pedagogy. In 2025, the university selected 50 ex-
emplary smart course development projects from numerous outstanding cases for insti-
tutional incubation, further stimulating pedagogical innovation and fostering more high-
quality intelligent teaching courses.

These measures have not only empowered educators to better adapt to the demands
of digital-era education but also provided robust support for students' holistic develop-
ment, enabling significant progress in knowledge acquisition, skill enhancement, and
innovative thinking. Looking ahead, Kunming University will continue to deepen its
"four-dimensional enhancement" framework, actively explore innovative teaching mod-
els, and persistently drive the transformation and advancement of educational technol-
ogy, thereby laying a solid foundation for cultivating future-ready talents who can meet
society's evolving needs.
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6 Conclusion

Al technology has pioneered innovative pathways for enhancing teaching competencies
at regional application-oriented universities. By establishing a four-dimensional frame-
work encompassing "technical training, resource co-creation, industry-academia col-
laboration, and data-driven approaches," this model systematically addresses faculty's
pedagogical deficiencies, thereby significantly improving the quality of applied talent
cultivation.

The widespread adoption of Al in education is driving transformative shifts across all
sectors. These changes bring both opportunities (e.g., enhanced teaching efficiency, op-
timized learning experiences, and greater educational equity) and challenges, such as
inadequate infrastructure, insufficient teacher training, and data privacy risks. With stra-
tegic planning, policy support, technological innovation, and social adaptation, Al can
significantly transform education, advancing the field's intelligence, personalization, and
equity.

Moving forward, we must deepen Al integration in teacher development and foster
cross-regional, interdisciplinary research. These steps will empower educators and pro-
vide foundations for the digital transformation and modernization of education.
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