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Abstract. Aiming at the problems of “over-technicalization, proceduralization, 

and classroom-bound practice” in traditional radar equipment teaching, this paper 

proposes a reform of the “Application-Plus” teaching model. A four-driver inte-

grated reform framework is constructed: optimizing teaching content through 

“three novelties, three strengths, three proximities”; deepening the technical-ap-

plication coupling through “tripartite collaboration, multi-track progression, and 

scenario-embedded resident training”; reconstructing teaching platforms through 

“three high-fidelity features, two integrations, one embedding”; and rebuilding 

assessment through “full-dimensional full-state evaluation, training-assessment 

fusion, and three-level vertical coherence.” Practice shows that cadets achieve 

significant improvement in scenario decision-making, emergency equipment re-

pair, and equipment operation, while satisfaction rates of both cadets and em-

ploying units rise markedly. The results verify the scientific validity and gener-

alizability of the four-driver reform path and provide a systematic new paradigm 

for talent cultivation for equipment application. 
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1 Introduction 

With modern radar equipment evolving rapidly toward informatization and intelli-

gence, operators’ radar application capability has become the key to timely and accurate 

air-situation awareness. The continuous advancement of aircraft technology and per-

formance makes the air situation increasingly complex, imposing higher demands on 

radar equipment application teaching and training. 
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As the core force of air-situation perception, radar equipment’s support and applica-
tion capability directly determines operational effectiveness; therefore, equipment
teaching must adhere to the principle of “training consistent with employment, and em-
ployment leading instruction.” In recent years, various academies have sustained efforts 
in equipment teaching reform, achieving remarkable results in standardizing instruction 
and improving talent quality. For example, Ref. [1] proposed a hands-on practical 
teaching model and verified its effect on improving cadets’ certification rate; Ref. [2] 
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proposed a “three-stage progressive” practical teaching model to solve the difficulty of 
teaching new equipment; Ref. [3] applied information technology to radar equipment 
courses; Ref. [4] promoted the transformation of radar equipment knowledge into prac-
tical application; Ref. [5] applied chain-of-questions pedagogy; Ref. [6] applied
blended teaching to airborne radar courses; Ref. [7] standardized radar fault-trouble-
shooting course teaching; Ref. [8] adopted differentiated grouping and flexible task de-
sign. 

However, no targeted systematic teaching method has yet been formed for cultivat-
ing compound radar equipment application talents, and shortcomings remain in com-
prehensively improving cadets’ post-incumbency and radar equipment application ca-
pabilities. The following sections propose a teaching-model reform method against 
concrete practical problems to enhance the quality and effectiveness of radar equipment 
courses. 

2 Practical Problems 

Facing the compound capability requirements of “fast response, precise operation, ca-
pable coordination, and innovative adaptation” for radar equipment talents under mod-
ern air-situation perception tasks, three prominent contradictions persist in current radar 
equipment teaching: teaching content is “over-technicalized,” teaching mode is “pro-
ceduralized,” and training platform is “classroom-bound,” leading to a disconnect be-
tween talent cultivation and actual demands. 

2.1 Teaching Content “Over-Technicalized” 

Current radar equipment courses emphasize principles over application, lacking deep 
linkage with equipment application mechanisms, application scenarios, and complex 
air-situation environments. Maintenance teaching lacks emergency repair training; ap-
plication teaching lacks group gaming and real-case deduction, resulting in cadets who 
“understand mechanisms and can operate” but “struggle to adapt and are poor at appli-
cation.” In the “radar fault elimination” subject, traditional teaching only focuses on 
fault localization and repair procedures, without setting actual special situations such 
as “emergency repair after sudden radar failure,” causing a lack of decision-chain train-
ing in real environments. 

2.2 Mode and Method “Proceduralized” 

The teaching mode remains dominated by “lecture–demonstration–practice,” with me-
chanical theory-practice fusion and superficial virtual-real fusion. Insufficient use of 
post-experience means makes it difficult to stimulate cadets’ autonomous inquiry and 
adaptive response, undermining high-order capability cultivation. “Proceduralization” 
refers to highly rigid teaching flows where cadets operate step-by-step, lacking elastic 
training for non-predetermined environmental situations. 
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2.3 Training Platform “Classroom-Bound” 

The teaching platform is mostly “classroom equipped with devices,” failing to repro-
duce real environments such as electromagnetic interference, unidentified air situations, 
and sudden failures, causing a “two-skin” phenomenon where “training looks right in 
class but fails in practice.” Surveys show that most existing simulation training plat-
forms operate in single modes and cannot construct complex training environments 
with natural environments and dynamic target RCS variation, leading to long cycles 
and poor outcomes in cultivating application capability during practical training. 

3 Reform Path 

This reform is supported by constructivism learning theory, Competency-Based Edu-
cation (CBE), and “learning by doing.” Targeting the realities of “over-technicalization, 
proceduralization, and classroom-bound practice,” this paper proposes the “Applica-
tion-Plus” teaching model reform, driven by task demands and centered on cultivating 
cadets’ radar equipment application capability. By breaking the shackles of traditional 
teaching philosophy and establishing the theory-practice fusion concept of “applica-
tion-demand drive, technical-capability support,” a new curriculum teaching paradigm 
with “application orientation” as its core is formed. Its essence is to take the generation 
of radar equipment application capability as the traction, inject the gene of “applica-
tion” into every teaching link, and realize the fundamental shift from “teaching equip-
ment” to “teaching application.” Around this concept, this paper constructs a “four-
driver” reform path, whose logical relationship is shown in Figure 1. 
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Fig. 1. Logical relationship diagram of the four-driver reform path. 

A closed-loop architecture centering on the generation of “proficient-employment-
and-combat” capability defines the final competencies cadets should possess. It con-
nects the full chain of content-mode-platform-assessment: content leaps from technol-
ogy to combat, mode upgrades from routinization to combat-instruction coupling, plat-
form reshapes from classroom-bound to battlefield-oriented, and assessment transforms 
from knowledge to capability. The four drivers mutually support each other—content 
reconstruction is the foundation, mode innovation the key, platform build-up the sup-
port, and assessment reform the guidance—all serving the goal of generating “profi-
cient-employment-and-combat” capability. 
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3.1 Implementing “Three New, Three Strong, Three Close” to Enhance 
Teaching Content 

Based on the course characteristic of “teaching for use, integrating technology with 
application,” we propose the “Three New, Three Strong, Three Close” measures to it-
eratively update radar equipment operation content, shifting from a “technology-cen-
tered” to an “application-plus” paradigm. 

First, “Three New”: keep pace with new equipment, technologies, and tactics. Es-
tablish a “follow-research, follow-production, follow-training” mechanism to prepare 
for new equipment instruction in advance. Integrate frontier technologies like intelli-
gent signal processing and adaptive beamforming into materials for dynamic updates. 
Extract new tactics such as “distributed network detection” and “multi-source jamming 
countermeasures” from exercises, updating the three databases (exercise, real-case, sce-
nario) to align teaching with practice. 

Second, “Three Strong”: strengthen correlation between content and objectives, in-
tegration of cases with real scenarios, and relevance of modules to equipment applica-
tion. Build a “competency–content–task” mapping model. Embed a four-step process—
“real background, threat analysis, decision simulation, effect evaluation”—into case 
teaching. Add scenario modules like “optimized equipment deployment” and “emer-
gency anti-jamming” to textbooks to enhance learners’ sense of presence. 

Third, “Three Close”: close alignment with job positions, daily training, and exer-
cises. Design full-process basic training covering “startup, parameter setting, target 
identification, fault handling” based on duties. Develop specialized drills for shift sup-
port, such as “nighttime sudden faults” and “electromagnetic interference attacks.” Ad-
dress weaknesses like poor coordination and slow response through comprehensive 
simulations. Create loose-leaf textbooks updated twice per semester, incorporating
hands-on experience and instructor insights. These measures boost both the “novelty 
quotient” and “applicability quotient” of content, enhancing knowledge transfer. 

3.2 Expanding “Tripartite Collaboration, Multi-Track Progression, 
Scenario-Embedded Resident Training” to Drive Technical-
Application Coupling in Teaching Mode 

Based on the goal of generating equipment application capability, “tripartite collabora-
tion” consolidates the educational synergy of academy, employing unit, and equipment 
manufacturer; “multi-track progression” builds a gradual training system for practical 
skill training and radar equipment operation; “scenario-embedded resident training” 
promotes teaching embedded in actual scenarios, facilitating cadets’ shift from “can 
operate” to “good at application” and from “single-party cultivation” to “collaborative 
co-education,” ultimately realizing the deep coupling of “personnel and equipment, ca-
pability and application.” 

First, “tripartite collaboration” cultivates talents and improves equipment applica-
tion capability. The three parties clarify division of labor: the academy focuses on
equipment principles, operation, and support teaching; the employing unit provides real 
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scenarios and capability standards; the research/manufacturing institute provides tech-
nical support and virtual training systems. A linkage mechanism is established to align 
courses with the employing unit’s training plan, jointly building an “academy–employ-
ing unit–manufacturer” resource repository for real-time sharing of textbooks, cases, 
and data, forming a “demand” teaching “verification” “optimization” closed loop. Fo-
cusing on application shortcomings, through joint platforms and normalized exchange, 
the path of “post experience + application verification” is implemented to improve ca-
pability transformation efficiency. 

Second, “multi-track progression” tempers capability and promotes the application-
oriented transformation of teaching. Construct a teaching system of “one main line + 
two branch lines.” The main line anchors direction with “equipment principle” equip-
ment support “equipment application” as the teaching axis. Branch lines include the 
horizontal instructional line and the vertical practice line. The horizontal line follows 
progressive steps, decomposing the three major modules into stair-step teaching units; 
the vertical line strengthens capability through the “three-stage progressive” training of 
“basic skill general training – special capability intensive training – comprehensive ap-
plication deep training.” 

Third, “scenario-embedded resident training” strengthens literacy and maximizes 
technical-application coupling. Through “precise scenario seeking–hierarchical resi-
dent training” “achievement transformation,” cadets temper equipment application ca-
pability in real scenario environments. Precise scenario seeking identifies teaching
shortcomings through the three-dimensional channels of “employing unit visit”drill fol-
low-up”data analysis”; hierarchical resident training sets three-level training of
“basic”advanced”application”; achievement transformation converts the “operation
tricks” and “application insights” distilled during resident training into teaching con-
tent, realizing the purpose of “promoting teaching through application and strengthen-
ing application through teaching.” 

3.3 Strengthening “Three Realisms, Two Connections, One 
Integration” for Platform-Based Training Quality 

To address limited scenario realism and incomplete practical subjects, we develop a 
comprehensive platform bridging classroom, real equipment, and simulation systems, 
integrated into the institute’s unified training environment. 

First, develop a “three-realism” teaching platform for full-element simulation. Tar-
geting difficulties in survivability drills, fault settings, and scenario construction—
which hinder higher-order skills like strategy and coordination—we create a platform 
that realistically reproduces equipment, scenes, and adversarial conditions. The “exter-
nal radiation source environment generation system,” independently developed, injects 
scenario-specific electromagnetic signals into real radar in real time, overcoming sim-
ulator signal rigidity. 

Second, realize “two connections” to multiply effectiveness. Classroom-to-equip-
ment connection: modify interfaces for real-time command mapping and status feed-
back; integrate terrain, weather, and electromagnetic data for dynamic difficulty adjust-
ment. Platform-to-system connection: unify data from simulators, real equipment, and 
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situation assessment systems to create a multi-platform collaborative training environ-
ment, fostering systematic early-warning and coordination capabilities. 

Third, implement “one integration” for system linkage: use the scenario-based train-
ing field and external radiation source system as a bridge to convert actual information 
into electromagnetic signals perceptible by real radar. Radar returns feed back to the 
assessment system, forming a “sense–decide–act” closed loop, elevating radar opera-
tion from single-unit to system-of-systems application. 

3.4 Creating the “Full-Dimensional Full-State, Training-Assessment 
Fusion, Three-Level Coherence” Assessment Mode to Drive 
Assessment Toward Evaluating for Practical Application 

Adhering to the concept of “focusing on application, closely following posts, training-
assessment consistency, and shaping capability through assessment,” aligning with em-
ploying unit incumbency demands, highlighting radar equipment application character-
istics, and centering on improving learning effectiveness, assessment is treated as a key 
link in equipment teaching, empowering the whole course teaching process and pro-
moting the shift of assessment from knowledge testing to capability generation. 

First, based on new-quality capability requirements, construct the “full-dimensional 
full-state” capability index. Establish an index system covering the “full-state support 
capability” across the equipment full-lifecycle, full-state pedigree, and full-scenario en-
vironment, and the “full-dimensional application capability” of flexibly using equip-
ment in multi-dimensional spaces (physical domain, information domain, cognitive do-
main), running through the whole teaching process and realizing “assessment toward 
application.” 

Second, based on course content reform, construct the “training-assessment fusion” 
assessment content system. Adhering to teaching-assessment consistency, dynamically 
aligning with employing unit training subjects, integrate contents such as “comprehen-
sive application of equipment theory, emergency fault handling, coordinated network-
ing detection” into assessment, driving teaching from “knowing principles, being able 
to operate” to “being able to apply, good at coordinating” and realizing assessment due 
to application. 

Third, based on constructivism theory, design the “three-level coherence” assess-
ment method. Implement the closed-loop assessment of “three-phase daily test, two-
phase stage exam, one integrated terminal evaluation.” The “three-phase daily test” ac-
companies the teaching process with real-time feedback; the “two-phase stage exam” 
verifies phase achievements and optimizes learning paths; the “one integrated terminal 
evaluation” integrates the actual scenarios of coordinated application to test the level 
of “understanding strategies, being able to apply.” 

Through “full-dimensional full-state” setting standards, “training-assessment fu-
sion” establishing content, and “three-level coherence” promoting implementation, as-
sessment and teaching resonate at the same frequency, empowering equipment talents 
to cross from “being able to operate” to “being good at application.” 
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4 Teaching Practice 

To scientifically evaluate the reform effect, the “Application-Plus” teaching reform has 
been piloted in radar equipment course teaching of relevant specialty cohorts, adopting 
a quasi-experimental research design. 

Table 1. Comparison of “Combat-Plus” reform effects. 

Comparison item Traditional group (%) Reform group (%) Improvement (%)  

Scenario decision
accuracy 

 
74.2 89.3 15.1 

Equipment repair
completion rate 

 
76.2 91.7 15.5 

Equipment appli-
cation accuracy 

72.2 85.4 13.2 

Cadet satisfaction 85.4 93.2 7.8 

Employing-unit 
satisfaction 

88.1 96.5 8.4 

Two teaching cohorts under the original teaching model were selected as the tradi-
tional group, and three teaching cohorts implementing the “Application-Plus” reform 
in the 2024–2026 academic years were selected as the reform group. The two groups 
showed no significant difference in entrance basic scores and pre-course average
scores, confirming comparability. Among them, scenario decision accuracy was ob-
tained through decision-node scoring in group gaming; equipment repair completion 
rate was based on timed real-equipment fault elimination and success rate; equipment 
application accuracy was scored from operation norms and application scoring in
equipment operation; cadet satisfaction used a five-level scale questionnaire; employ-
ing-unit satisfaction was evaluated by receiving units on the internship performance of 
graduating cadets. The comparison of “Application-Plus” reform effects is shown in 
Table 1. 

Combining formative and summative assessment, cadets achieved leapfrog improve-
ment in the three core dimensions-battlefield decision, fault diagnosis, equipment em-
ployment-with significant instructional effect. Moreover, 93.2% of cadets judged re-
formed content closer to unit reality; post-experiential mode notably raised learning in-
terest; virtual-real fusion platforms strengthened combat feel; formative and summative 
assessments approximated real combat, with obvious “assess-to-learn” effect. Compre-
hensive analysis verifies the scientific soundness and effectiveness of the four-driver 
path. 
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5 Conclusion 

The main innovations of this paper include: first, proposing for the first time the “ap-
plication-orientation” radar equipment teaching philosophy and constructing the “four-
driver” integrated reform framework, realizing the full-chain reshaping of teaching to-
ward application; second, creating the original “scenario-embedded resident training” 
technical-application coupling mode, deeply embedding real environments with teach-
ing through the path of “precise scenario seeking”hierarchical resident train-
ing”achievement transformation,” which is first proposed by this team and matured in 
multiple cohort pilots; third, independently developing key components of teaching 
platforms such as the complex-environment generation system, breaking the barrier be-
tween classroom and real environment. 

The “Application-Plus” teaching reform is an inevitable requirement of educational 
modernization in the new era. On the basis of systematically solving the problems of 
“over-technicalized” teaching content, “proceduralized” mode, and “classroom-bound” 
platform, this paper constructs the “four-driver” integrated reform idea, realizing ca-
dets’ fundamental shift from “learning for examination” to “learning for application.” 
The reform practice shows that the “Application-Plus” philosophy has high scientific 
validity, systematicity, and generalizability. In the future, the integration of AI+ tech-
nology will be further deepened to construct new teaching tools such as intelligent 
knowledge graphs, AI teaching assistants, and virtual instructors, promoting teaching 
toward intelligent, personalized, and precise development. 

References 

1 Z. Yu, C. Zhang, and S. Zhou, “Research on practical operation teaching mode,” J. Air Force 
Early Warning Acad., vol. 28, no. 4, pp. 300–302, 2014. 

. 

2 W. Qi, D. Cheng, and W. Wu, “Research on ‘three-stage progressive’ practical teaching 
mode for radar equipment,” J. Air Force Early Warning Acad., vol. 35, no. 1, pp. 53–56, 
2021. 

. 

3 S. Wang, W. Han, and H. Qu, “Development of radar equipment principles and maintenance 
course based on informatization,” China Mod. Educ. Equip., no. 9, pp. 136–138, 2021. 
https://doi.org/10.13492/j.cnki.cmee.2021.09.045 

. 

4 L. Xiang, D. Cheng, and P. Dong, “Research and practice on combat-oriented teaching re-
form of radar equipment course,” J. Air Force Early Warning Acad., vol. 35, no. 4, pp. 303–
306, 2021. 

. 

5 M. Wang, S. Liu, and C. Meng, “Application of problem-chain teaching method in radar 
equipment course,” J. Air Early Warning, vol. 36, no. 1, pp. 73–75, 2022. 

. 

6 W. Gao, S. Wang, and H. Shao, “Research and practice on blended teaching of engineering 
equipment courses—taking airborne radar system as an example,” China Mod. Educ. Equip., 
no. 5, pp. 99–101, 2024. https://doi.org/10.13492/j.cnki.cmee.2024.05.021 

. 

7 B. Deng, T. Fei, and Z. Sun, “Exploration and practice on standardized teaching of radar 
equipment fault maintenance course,” China Mod. Educ. Equip., no. 1, pp. 123–126, 2025. 
https://doi.org/10.13492/j.cnki.cmee.2025.01.011 

. 

8 Z. Guo, C. Wang, and L. Wu, “Application of heuristic inquiry teaching mode in equipment 
command course teaching,” J. Mil. High. Educ. Res., vol. 48, no. 4, pp. 102–107, 2025. 

. 



           153Reform and Practical Exploration of the “Application-Plus” …  

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	Reform and Practical Exploration of the “Application-Plus” Teaching Model for Radar Equipment



