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Abstract

Aviation equipment training institutions undertake the important mission of cultivating high-quality aircraft
support personnel for aviation forces. With the accelerated commissioning of new aviation equipment and the
deep transformation of maintenance support models, a large number of technical backbones from the front line
of military maintenance and civilian personnel recruited from society have entered the teaching staff. Despite
having a solid professional foundation or a high level of education, this group generally has structural
shortcomings in terms of teaching concepts, teaching designs, and classroom control. Based on the
characteristics of aviation maintenance teaching and using the theory of teacher professional development, this
paper systematically explores feasible paths for improving the competence and quality of new instructors from
three dimensions: teaching organization and management, internal and external collaborative empowerment, and
teaching innovation practice, with the aim of providing theoretical references and practical lessons for the
construction of the instructor team in military vocational education.
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1. Introduction

With the in-depth implementation of the new era military education policy and the continuous advancement of
combat training, the fundamental position of aviation maintenance support forces in the combat capability
generation system has become increasingly prominent. Aviation equipment training institutions, as the main
battlefield for the cultivation of aircraft maintenance personnel, their teaching quality is directly related to the
generation and maintenance of the maintenance and support capabilities of the troops (Li & Jiang, 2024). In
recent years, to meet the demands of the rapid iteration of equipment technology and the significant increase in
teaching tasks, a large number of technical backbones from the front line of military maintenance and civilian
personnel recruited through social recruitment have successively taken up teaching positions, becoming an
important new force in the teaching staff of training institutions.

This new teaching force is characterized by a typical dual structure: on the one hand, military transfer personnel
have solid professional skills and rich practical experience, but generally lack systematic educational theory
training and pedagogical knowledge; On the other hand, civilian personnel recruited from society have higher
educational attainment and stronger learning ability, but lack a deep understanding of the actual situation of the
military, the use of equipment and the cognitive characteristics of trainees. The common challenge for both
groups is how to effectively translate their own knowledge and skills into the learning outcomes of their cadets.
Research indicates that new instructors typically have a low sense of teaching efficacy in the early stages of their
employment, and their adaptation period for role transition often lasts for one to two years (Zhao & Zhuang,
2025). This phenomenon is particularly prominent in the field of aviation maintenance teaching, because
maintenance work itself is highly practical, normative and risky, and any deviation in teaching may have a
negative impact on the subsequent job behavior of trainees.

How to help these two types of new instructors complete the role transition from technical experts or highly
educated talents to qualified instructors as soon as possible has become an important issue that training
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institutions must confront directly. Teacher professional development theory holds that the growth of novice
teachers is a continuous, contextual process that requires the organic unity of individual cognition, behavioral
practice, and environmental support (Zhao & Xu, 2024). Based on this theoretical perspective, this paper, in light
of the particularity of aviation maintenance teaching, systematically explores the ways to enhance the
competence and quality of new instructors from three dimensions: teaching organization and management,
strengthening of internal and external capabilities, and teaching innovation practice, with the aim of providing
theoretical references and practical lessons for the construction of the instructor team in military vocational
education.

2. Based on the Characteristics of Aircraft Maintenance Teaching, Optimize the Entire Process of
Teaching Organization and Management

Aviation maintenance teaching has a distinct vocational orientation and job embeddedness. After graduation,
students will directly engage in front-line support work such as aircraft inspection, troubleshooting, maintenance
management, etc. This requires that the teaching process must be closely related to the actual position, with the
core goal of equipping students with skills. The improvement of new instructors' teaching ability should first
focus on the standardization and refinement of the entire process of teaching organization and management (He
& Zha, 2024).

2.1 Establish a Learner-centered Teaching Philosophy

Teaching ideas are the forerunners of teaching behavior. The traditional teaching model under the influence of
behaviorism is often teacher-centered and emphasizes the one-way transmission of knowledge, which has
obvious limitations in aviation maintenance teaching. Constructivist learning theory suggests that knowledge is
not passively received but actively constructed by learners based on existing experience. New instructors should
establish a learner-centered teaching philosophy and take the learning outcomes of students as the fundamental
criterion for the success or failure of teaching (Meng & Zhang, 2024).

Specifically, there are three aspects to focus on: First, grasp the essence of contemporary advanced teaching
concepts. Outcome-based educational concepts, theory-practice integrated teaching concepts, project-based
learning concepts, though expressed differently, all point to the subjectivity of learners at the core. Teachers need
to think systematically: What observable abilities should students have after completing the course? What kind
of instructional activity design contributes to achieving competency objectives? Which evaluation methods can
effectively test the level of ability generation? Second, incorporate teaching concepts throughout the instructional
design process. Take the teaching of aviation electrical systems as an example. The traditional approach is to
teach circuit principles, component construction, and system operation chapter by chapter, and then arrange
verification experiments. Based on the learner-centered concept, a comprehensive project task can be designed -
troubleshooting typical faults of a certain type of aircraft power supply system, requiring trainees to learn the
relevant knowledge independently, analyze the problem collaboratively, and verify the solution by hand during
the process of completing the task, thereby achieving the integration and transfer of knowledge. Third, with
ideological and political education in the curriculum as the value guide. The professional spirit embodied in
aviation maintenance work, such as extreme responsibility and meticulous maintenance, is itself a high-quality
resource for ideological and political education. New instructors should dig deep into the ideological and
political elements in professional courses and organically integrate job responsibility, legal awareness, safety
culture, etc. into teaching to achieve the unity of knowledge imparting and value guidance.

2.2 Strengthen the Design and Verification Function of Trial Teaching

Trial teaching is a key link for new teachers to test teaching design and refine teaching behavior, and it is also an
important way to transform teaching ability from tacit knowledge to explicit behavior. Research shows that
simulated teaching and feedback training can significantly enhance the teaching self-efficacy of novice teachers
(Chen, 2023). Three key points should be grasped when organizing trial teaching sessions:

First, focus on key points and proceed step by step. Each trial lecture should not cover all aspects but focus on
one or two teaching skills or content modules for in-depth refinement. For example, one session focuses on
training the standardization and accuracy of the description of fault phenomena, while the other focuses on
training the questioning skills that guide troubleshooting thinking. This targeted training helps new instructors
make breakthroughs in key skills within a limited time. The second form is diverse and a combination of virtual
and real. A trial lecture with an audience (inviting experts and peers to observe and comment) and a trial lecture
without an audience (self-simulated practice) should be used alternately. A trial lecture with an audience provides
external feedback to help new teachers identify their own teaching blind spots; Teaching without an audience
makes it easier to practice repeatedly and form teaching automation. Practice shows that when a new instructor
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recruited from the military was criticized for speaking too fast and not explaining professional terms during the
first trial with an audience, the teaching clarity and interactivity of the second trial were significantly improved
after targeted adjustments. Third, the process was complete and closed-loop. A complete trial lecture should
cover lesson plan preparation, lesson presentation, teaching, and answering questions. The lesson presentation is
particularly important. It requires the instructor to clarify the teaching objectives, key and difficult points,
method selection and process design to the review panel before teaching, so that the review experts can diagnose
and guide from the design level and avoid problems remaining in the classroom implementation stage.

2.3 Focus on the Effectiveness of the Main Front of Classroom Teaching

The classroom is the core field of teaching activities and also the most direct platform for new teachers to
showcase their abilities (Jiang & Yan, 2023). To enhance the quality and effectiveness of classroom teaching,
three dimensions should be focused on:

First, increase student engagement. The implementation of learner-centeredness cannot do without the active
participation of learners. New instructors should design diverse forms of interaction, such as question chain
guidance, group collaborative inquiry, role-playing, operation demonstration, etc. For example, in teaching the
principles of an aviation altimeter, a situational question can be set: What changes will occur to the height
indication if the static pressure hole is blocked? Ask each group to deduce and explain based on the principle.
Such designs transform trainees from passive listeners to active thinkers. Second, enhance the ability to manage
classroom crises. New instructors often encounter unexpected situations such as courseware malfunctions,
equipment malfunctions, and students' doubts when teaching for the first time. Coping strategies include backing
up teaching resources, preparing flexible teaching plans, responding candidly to knowledge blind spots and
committing to checking them after class. Moderate preparation of contingency plans can effectively reduce
teaching anxiety and enhance control in the classroom. Third, strengthen post-class teaching reflection. Teaching
reflection is regarded as a core mechanism for the professional growth of novice teachers. New teachers should
develop the habit of systematic reflection, using action research-oriented reflection logs to record successful
lessons, existing problems, and improvement ideas for each class. Studies have shown that a semester of
reflective practice can significantly enhance the teaching design ability and classroom adaptability of new
teachers.

2.4 Give Full Play to the Feedback and Incentive Function of Assessment and Evaluation

Assessment is not only a test of students' learning outcomes, but also an important means for instructors to assess
their own teaching proficiency. The assessment of aviation maintenance teaching should be ability-oriented and
focus on the organic combination of formative and summative evaluation (Yang & Zhou, 2022).

Formative assessment should run through the entire teaching process. For example, in the teaching of aviation
electrical systems, a case analysis assignment can be given after teaching the power supply system to identify the
common difficulties of the trainees through correction and to reinforce them in the subsequent teaching.
Summative assessment should reflect multi-faceted and comprehensive characteristics. In addition to traditional
paper-and-pencil tests, oral defense, practical operation, and comprehensive practice can be introduced. For
example, in the aviation engine course, a combined assessment scheme of theoretical examination, component
identification and troubleshooting can be adopted to comprehensively evaluate the students' mastery of
knowledge and application of skills. After the assessment, the instructor should systematically analyze the
assessment data and write an analysis report to provide evidence-based basis for the improvement of the course
teaching. At the same time, strict examination discipline should be enforced to guide students to develop a
rigorous professional attitude through the standardization of the assessment.

3. Internal and External Synergy Empowerment, Building a Multi-dimensional Capability Enhancement
Support System

The capacity-building of new instructors is a systematic project that relies on both the individual's intrinsic
motivation and self-cultivation, as well as institutional support and cultural infiltration at the organizational level.
Based on Brown-Franklbrunner's ecosystem theory, the growth of novice teachers is influenced by multiple
factors from the micro system (individual characteristics, mentorship interaction), the meso system (teaching and
research team, unit system), and the macro system (educational policy, military culture) (Zhou & Yang, 2022).
Therefore, it should be advanced in a coordinated manner at four levels: professional ethics, organizational
environment, task experience, and self-directed learning.

3.1 Strengthen the Cultivation of Professional Ethics and Lay a Solid Foundation for Teaching

The particularity of aviation maintenance work determines that instructors must have moral standards higher
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than those of ordinary occupations. The spirit of aircraft maintenance, which is responsible for the victory of the
battle, for the safety of comrades, and for the property of the state, should run through teaching. Professional
ethics and conduct are the foundation of a teacher's existence. Military transfer instructors should recognize that
although their job responsibilities have changed from hangar to podium, the original intention of serving the
generation of combat effectiveness remains unchanged; Civilian personnel should deepen their understanding
and identification with the military profession through induction education.

New instructors should develop personal professional development plans, such as setting up a three-year growth
ladder: in the first year, they pass the new instructor teaching qualification certification to achieve standardized
teaching; In the second year, become a backbone of the curriculum group and have the ability to independently
undertake core teaching tasks; In the third year, develop personal teaching characteristics and participate in
teaching reform projects. The plan should focus on the shortcomings of teachers from different sources: military
transfer personnel should focus on supplementing theoretical knowledge such as educational psychology and
curriculum design; Civilian personnel should make up for their lack of practical experience through training in
the military, on-the-job visits and other means. In addition, there should be a sense of urgency to study and teach
battles, regular visits to the military for research, participation in exercises and training activities, and tracking of
graduates' development, so that teaching is always focused on practical combat needs.

3.2 Optimize the Organizational Support Environment and Cultivate Fertile Ground for Growth

Teacher professional development research shows that effective organizational support can significantly shorten
the adaptation period for novice teachers. Training institutions should build support systems in four aspects: First,
implement the mentorship system. Select experts with high moral standards and rich experience to form pairs
with new instructors for systematic guidance. The guidance should cover the entire process of lesson preparation,
teaching, evaluation and research. Second, build a teaching evaluation platform. Through activities such as
teaching review, teaching design presentation, and teaching competition, create a professional development
atmosphere that emphasizes both competition and exchange. Third, build a high-quality teaching resource library.
Gather excellent lesson plans, courseware and teaching videos from our own unit and sister units to provide new
teachers with models for reference. Fourth, organize systematic and centralized training. Adopt a combination of
bringing in and going out, inviting local university education experts to give lectures and organizing visits to
vocational colleges for observation and learning. Such training is particularly effective for military personnel
who have been transferred to other positions.

3.3 Be Courageous to Take on Major Tasks and Grow through Practical Experience

Task-driven is an effective way to enhance capabilities. Teaching inspection preparation, research projects,
teaching support and other tasks, although stressful, can provide new teachers with high-intensity and
comprehensive training opportunities. Studies suggest that challenging tasks can stimulate the potential of novice
teachers and accelerate their identity transition from marginal participation to full participation. By participating
in the teaching examination, new teachers can systematically sort through teaching documents and repeatedly
polish teaching content in a short period of time, achieving a comprehensive leap in ability. Participating in
teaching research projects, especially undertaking some special topic research, helps new teachers delve deeply
into teaching laws, and clerical staff can leverage their research capabilities to feed back into teaching practice
through project research. Undertaking teaching support work, such as preparing equipment, debugging devices,
and maintaining venues, enables new teachers to familiarize themselves with teaching conditions and procedures,
and acquire implicit teaching knowledge in the process of assisting experts.

3.4 Strengthen the Awareness of Autonomous Learning and Cultivate the Ability for Lifelong Development

Self-directed learning is the core driving force for the sustainable development of teachers' professions. The
training and mentoring provided by the organization are external support, and the ability to learn independently
determines whether new instructors can achieve long-term development. The specific strategies include: First,
making full use of online educational resources. Military vocational education platforms and local online course
platforms offer a wealth of high-quality resources, based on which new instructors can develop personalized
learning plans and achieve flexible, open, lifelong autonomous learning. Second, focus on the continuous update
of teaching methods. With the development of information technology, new teaching models such as flipped
classrooms, blended teaching, and micro-lessons are constantly emerging. New instructors should take the
initiative to learn and try to incorporate them into the teaching practice of aircraft maintenance. Third, learn in a
problem-based way. The confusion encountered in teaching is the best entry point for learning. For example,
when you find that students generally have difficulty grasping a certain knowledge point, you can look up
literature around the problem, consult experts, try various teaching strategies until an effective solution is found.
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This approach to learning based on real problems is highly targeted and transferable.
4. Based on On-the-job Practice, Promote the In-depth Development of Teaching Innovation

Teaching innovation is a key leap from competence to excellence for new teachers (Yang & Wang, 2021). The
accelerated iteration of aviation equipment technology and the continuous transformation of maintenance
support models require aircraft maintenance teaching to keep pace with The Times. Innovation is not about being
unconventional, but about consciously changing based on laws and service goals.

4.1 Actively Integrate into Teaching Innovation Teams

Teaching innovation is characterized by systematicness and synergy, and it is difficult to achieve substantive
breakthroughs by going it alone. New faculty members should actively join teaching innovation teams and
leverage collective wisdom to achieve professional growth. Innovation teams typically have common goals,
diverse structures, and complementary knowledge, and can promote the deepening of teaching reform through
internal knowledge inheritance and collaboration. New faculty members can take on specific tasks within the
team, such as developing typical cases, designing project-based learning programs, and validating new teaching
methods. Practice shows that when a new instructor, under the guidance of team experts, reformed a certain
aircraft maintenance course from the traditional system-based teaching mode to a typical task-driven mode, the
teaching effect was significantly improved, and the related achievement was awarded the Excellent Teaching
Achievement Award. Team participation not only solidified the teaching foundation of the new instructor, but
also broadened their professional horizons.

4.2 Follow the Basic Laws of Teaching Innovation

Teaching innovation should follow the laws of education and the laws of talent growth. First, identify the point
of innovation. With combat education as the fundamental orientation, conduct in-depth research on job
requirements in the military and transform key and difficult issues in combat training into entry points for
teaching innovation. For example, if the electronic countermeasure system of a certain type of aircraft has a high
failure rate and there is a shortage of teaching cases, new instructors can develop a series of case resources based
on this. Secondly, address the pain points of teaching. There are common problems in current aircraft
maintenance teaching, such as lagging content updates, a low proportion of practice, and insufficient
troubleshooting ability of trainees. New instructors can start with their own courses, focus on one or two specific
problems to explore improvement plans, even if it is a small improvement, as long as it can enhance the teaching
effect, it has innovative value. Finally, grasp the point of integration of teaching and practice. Based on the
military position competency index system, reverse-design the training objectives of the curriculum, and
accordingly reorganize the teaching content and innovate the teaching mode. For example, for the core ability of
quickly identifying faults, a time-limited troubleshooting training program can be designed to hone the trainees'
emergency thinking and operational skills in simulated actual combat scenarios.

4.3 Keep up with the Trend of Teaching Innovation

Future-oriented aircraft maintenance teaching innovation should focus on three major trends: First,
learner-centeredness. Focusing on student-centered, ability-based, and result-oriented approaches, the emphasis
is on developing independent learning ability, complex problem-solving ability, and teamwork ability. The
second is technology-enabled teaching. The application of technologies such as smart classrooms, virtual
simulation and augmented reality has opened up new space for aircraft maintenance teaching. Virtual simulation
systems allow students to learn the structure and working principle of equipment without touching the actual
installation, and augmented reality technology presents abstract circuit principles in a three-dimensional dynamic
way, significantly improving cognitive efficiency. Third, it highlights the generation of capabilities. Teaching
innovation should focus on the core of transforming theory into practice and enhancing knowledge into ability,
designing comprehensive and cross-module training programs to promote students' comprehensive application of
what they have learned to solve real maintenance problems.

4.4 Promote the Transformation of Educational Research Achievements into Teaching

The value of teaching research results is ultimately reflected in teaching practice. First, incorporate research
results into teaching plans. New teachers should focus on the frontiers of educational research and selectively
incorporate research results such as case teaching, project-based learning, and situational cognition into their
lesson plans. Secondly, bring research results into the classroom. Try to introduce 3D printed teaching AIDS,
virtual simulation training systems, etc. into the classroom to innovate teaching methods and enhance students'
participation and learning outcomes. Finally, research results can be brought into the military. The research
results of the training institutions should proactively serve the combat effectiveness building of the troops. New
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instructors can participate in collaborative projects between the training institutions and the troops, apply the
research results of teaching to the actual training of the troops, and collect feedback from the troops for iterative
improvement to achieve a positive interaction between teaching and the needs of the troops.

5. Conclusion

The improvement of the competence and quality of new instructors in aviation equipment training institutions is
a systematic project involving multiple levels of individuals, organizations and systems. Although military
transfer personnel and social recruitment civilian personnel have different sources and shortcomings, the goal of
professional development is the same: to become qualified instructors capable of effectively training high-quality
aircraft maintenance personnel. Based on the theory of teacher professional development, this paper proposes
three paths: optimization of teaching organization and management, internal and external collaborative
empowerment, and promotion of teaching innovation. These paths require both the continuous commitment and
reflective practice of individual new teachers and the institutional support and cultural cultivation of training
institutions. At present, our military's aviation equipment is in a period of rapid development, and the task of
training aircraft maintenance personnel is arduous and glorious. It is expected that the new instructors will seize
the opportunities of The Times, study in teaching and teach in research, support the improvement of the quality
of talent cultivation with professional growth, and contribute their due strength to the cause of strengthening the
military.
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