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Abstract 
Against the backdrop of an accelerating technological revolution and industrial 
transformation, the construction industry is undergoing digital transformation 
and intelligent upgrading, placing higher demands on the practical skills, in-
novative capabilities, and comprehensive competencies of engineering man-
agement professionals. Traditional practical teaching models in engineering 
management programs suffer from issues such as a lack of progressive work-
flow, insufficient integration of teaching methods, and inadequate targeted 
support, making them ill-suited to meet the requirements of new engineering 
education development. Jiangxi Normal University’s Engineering Manage-
ment program, guided by the principles of “Emphasizing Practice, Capability, 
and Innovation,” has established a practical education model characterized by 
“Three-Tier Progression, Three-Dimensional Integration, and Four-Pronged 
Measures.” This model systematically advances the restructuring of practical 
teaching processes, innovation in educational approaches, and the upgrading 
of support mechanisms. After years of implementation, this model has signifi-
cantly enhanced students’ engineering practice and innovation capabilities, 
driving a comprehensive leap in program development and talent cultivation 
quality, and demonstrating strong potential for broader application. 
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1. Introduction 

Against the backdrop of an accelerating technological revolution and industrial 
transformation, the construction industry is undergoing a critical phase of tran-
sition from traditional construction to digital and intelligent practices (Lee et 
al., 2019). The widespread adoption of technologies such as prefabricated con-
struction, Building Information Modeling (BIM), and smart construction sites 
imposes higher demands on the practical skills, innovative capabilities, and in-
terdisciplinary competencies of engineering management professionals (Liu et 
al., 2025a). As an educational strategy responding to industrial transformation, 
the development of new engineering disciplines explicitly requires engineering 
programs to break down traditional teaching barriers and establish a talent cul-
tivation system centered on competency development and deeply aligned with 
industry needs. Practical teaching, serving as the critical link between theoretical 
knowledge and engineering practice, directly determines the quality of talent 
cultivation through its reform outcomes (Zhong, 2017). 

However, the current traditional practical teaching model in engineering man-
agement programs commonly suffers from three major pain points: First, the 
practical process lacks progression, often designed around single-course or disci-
pline-specific requirements, making it difficult to achieve the stepwise cultivation 
of “knowledge comprehension—knowledge application—innovative practice”, 
which fails to meet the competency gradient requirements of New Engineering 
(Jin, 2025). Second, teaching methods lack integration, primarily aiming for stu-
dents to “passively complete credits”. Disciplines remain compartmentalized with 
insufficient cross-disciplinary fusion, failing to meet the demands of solving com-
plex problems in engineering practice (Xi et al., 2022). Third, support measures 
lack specificity, often focusing on procedural compliance rather than effectively 
bridging campus teaching with real-world industry challenges. This results in 
practical teaching becoming “armchair theorizing”, struggling to support the cul-
tivation of digital and intelligent capabilities (Liu et al., 2025b). Against this back-
drop, exploring an engineering management practice-based education model 
aligned with new engineering discipline requirements has become a core task for 
university program development. 

Existing research shows scholars have pursued multiple approaches to reform-
ing practice-based education models: some universities attempt to address physi-
cal resource limitations through virtual simulation platforms, yet fail to systemat-
ically integrate these with competency development objectives (Kang, 2023); other 
studies propose single-path reforms like “industry-education integration” (Xu et 
al., 2025) or “competition-driven learning” (Li et al., 2024), yet these isolated ap-
proaches have not formed an integrated system encompassing processes, meth-
ods, and safeguards, resulting in fragmented reform outcomes. Building upon its 
foundation of “engineering discipline heritage + engineering degree conferral”, 
the Engineering Management program at Jiangxi Normal University has estab-
lished a practice-based education model characterized by “three-tier progression, 
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three-dimensional integration, and four-pronged measures”, guided by the prin-
ciples of “prioritizing practice, emphasizing capability, and valuing innovation”. 
This model achieves seamless competency development through process reengi-
neering, stimulates student initiative via innovative approaches, and ensures 
teaching quality through enhanced safeguards—effectively overcoming tradi-
tional practical teaching challenges. This paper systematically outlines the model’s 
design logic, implementation pathways, and application outcomes, providing a 
practical reference for engineering management programs seeking to reform prac-
tical teaching under the New Engineering framework. 

2. Problem-Solving Process and Methods 
2.1. Problem-Solving Process 

The Engineering Management program at Jiangxi Normal University traces its 
origins to the Civil Engineering program established during the National Chung 
Cheng University era. Since 2013, it has conferred degrees in engineering. To meet 
the requirements of “New Engineering” development and the emerging demands 
for digitalization and intelligentization in the engineering construction industry, 
we have proposed the “Triple Emphasis Philosophy” —prioritizing practice, ca-
pability, and innovation—during the construction of our national-level engineer-
ing practice base. Addressing the new demands for talent cultivation in engineer-
ing management under the New Engineering framework, we have initiated a se-
ries of explorations starting with practical teaching reform. Since 2017, we have 
implemented the “Virtual Simulation Practice Base Construction Based on ‘Dis-
ciplinary Integration’,” undertaking a series of explorations and practices such as 
the “Research on Course-Based Ideological and Political Education Reform Using 
Simulation Experiment Teaching Methods” and the “Research on the Construc-
tion and Application of an Engineering Management Self-Learning Platform 
Based on MR Technology.” Through process reengineering, method innovation, 
and enhanced support systems, we have established a practice-oriented talent de-
velopment model for the Engineering Management program within the context 
of New Engineering. 

2.2. Problem-Solving Approach and Innovation Points 

1) Process reengineering: establishing a “three-tier progressive” practical teach-
ing process with “full-chain integration”. 

Centered on Competency-Based Education (CBE) theory and following the log-
ical framework of “competency identification - competency development - com-
petency assessment,” this approach integrates digital competency requirements 
for engineering management (such as BIM technology application and smart con-
struction site management). It establishes a tiered competency framework of 
“foundational competencies - integrated application competencies - innovation 
competencies” with “end-to-end integration” as the core principle. This system-
atically designs practical teaching across three layers: knowledge comprehension, 
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application training, and innovation enhancement. It creates a progression from 
“foundational competencies” to “integrated application” and ultimately to — “in-
novation capabilities” gradient objectives. Centered on a “full-chain integration” 
approach, it systematically designs practical teaching across three tiers: knowledge 
comprehension, application training, and innovation enhancement. This forms a 
cultivation pathway progressing from “foundational capabilities” to “integrated 
application” and ultimately to “innovative breakthroughs,” addressing the “frag-
mented” shortcomings of traditional processes. It achieves deep alignment be-
tween competency-based education (CBE) and the competency requirements of 
new engineering disciplines. 

a) Strengthen the foundation of knowledge comprehension and enhance the 
cultivation of fundamental practical skills. Using “Project Immersion, Enterprise 
Engagement, and Urban Exploration” as platforms, we conduct professional ori-
entation internships centered on understanding disciplines, industries, and ca-
reers. Our initial achievements earned the First Prize for Teaching Accomplish-
ments at Jiangxi Normal University. Employing a “unified blueprint” approach, 
we systematically design practical teaching for courses like Engineering Graphics 
and Structural Mechanics, optimizing verification experiments (training) to com-
prehensively enhance students’ ability to solve deterministic problems in idealized 
environments. 

b) Strengthen the application training layer to ensure the cultivation of engi-
neering practice capabilities. Using “a single project” as the vehicle, we systemat-
ically designed practical teaching for course clusters like Engineering Estimation 
and Engineering Economics. With a focus on virtual simulation experiments, we 
enriched comprehensive experiments (training) and innovative exploratory ex-
periments (training), comprehensively enhancing students’ ability to solve uncer-
tain problems in real environments within digital and intelligent fields. 

c) Emphasize the innovation enhancement layer to strengthen the cultivation of 
innovative practice capabilities. Using “multiple real-world projects” as carriers, we 
integrate “projects + social service,” “projects + graduation (internship) design,” 
and “projects + competition-driven initiatives” to seamlessly connect “on-campus 
courses - off-campus practice - graduation design.” This multi-stage approach fa-
cilitates industry-education resource interaction, delivers advanced practical in-
struction, and focuses on digital architecture and smart construction. It comprehen-
sively enhances students’ abilities to explore and resolve unknown problems. 

2) Methodological innovation: establish a “Triple-Integration” Practical Edu-
cation Model to Achieve “Three Integrations and Three Promotions”. 

Addressing the shortcomings of traditional teaching’s “passive training,” this 
framework adopts the cyclical model of experiential learning theory— “Situation-
Participation-Reflection-Application” —combined with the characteristics of 
project-based learning (PBL), which emphasizes “real-world problem - Applica-
tion” cycle model as its framework. Integrating the characteristics of Project-
Based Learning (PBL) —real-world problem orientation and interdisciplinary col-
laboration—it achieves “learning through application, learning through competi-
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tion, and learning through research” by integrating learning with practice, com-
petition, and research. This approach stimulates students’ proactive engagement 
in practice and innovation, demonstrating its innovative value in overcoming the 
limitations of “single-dimensional” education and establishing a multi-dimen-
sional, interconnected mechanism. 

a) Emphasizing the integration of learning and application, with practice driv-
ing learning: Leveraging the Jiangxi Normal University Real Estate Research In-
stitute and Jiangxi Normal University Urban Planning and Design Research Co., 
Ltd. (including engineering cost qualification), and guided by societal demand, 
we optimize practical teaching content. Through a dual-track project-based teach-
ing approach integrating classroom instruction with hands-on practice, we inno-
vate a “bringing projects in” model that integrates learning with application, 
achieving “learning through application.” Over the past three years, annual reve-
nue from social service projects has exceeded 10 million yuan. 

b) Strengthening the integration of learning and competitions to promote learn-
ing through competitions: Through student clubs like the “Real Estate Wealth Soci-
ety” and “Shijie Architecture Society,” we foster a culture of practical innovation by 
combining “courses + club activities + scientific innovation competitions.” We 
organize debate tournaments, architectural model competitions, BIM graduation 
design contests, and on-campus selection rounds for real estate appraisal compe-
titions, achieving “learning through competitions.” Each student participates in 
an average of 4 on-campus competitions and 2 provincial-level or higher compe-
titions annually. 

c) Emphasizing Research-Learning Integration to Drive Learning Through Re-
search: Through social surveys, revolutionary heritage tours, rural outreach pro-
grams, and volunteer activities, we combine classroom learning with social prac-
tice to foster curiosity-driven research innovation. Surveys and investigations fo-
cus on issues like elderly-friendly projects, revolutionary architecture, urban re-
newal, and revitalizing historic buildings, achieving “research-driven learning.” 
This approach has secured 36 provincial-level or higher innovation and entrepre-
neurship projects for students. 

3) Upgrading Educational Safeguards: Establishing a “Four-Pronged Ap-
proach” to Ensure Quality and Quantity in Practice-Based Education 

Guided by the resolution of “real-world problems” in practical teaching, and 
drawing on the “resource support - process control - outcome evaluation” frame-
work of Project-Based Learning (PBL) and the “dynamic assessment” mechanism 
of Competency-Based Education (CBE), we have upgraded— “outcome evalua-
tion” assurance system and the competency-based education (CBE) “dynamic as-
sessment” mechanism as references. It upgrades the four safeguarding measures— 
“value-driven, platform-based, competition-driven, and project-led” —to ensure 
the effective implementation of the “three-tier progression” and “three-dimen-
sional integration” approaches. Its innovation lies in overcoming the bottleneck 
of traditional safeguarding becoming “formalistic,” thereby establishing a “full-
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chain, multi-dimensional” quality control system. 
a) Emphasizing Ideological and Political Guidance to Enhance Educational 

Outcomes: With “cultivating virtue through education” as the foundation, we will 
establish six model courses for ideological and political education through uni-
versity-level demonstration programs. This initiative will foster teaching teams 
and distinguished educators specializing in ideological and political education, 
deeply integrating such principles into professional practice syllabi and all aspects 
of student competency development. This approach ensures ideological and po-
litical guidance leads professional practice instruction. 

b) Strengthening platform development to enhance educational conditions: 
Leveraging the Ministry of Education’s Industry-Academia Collaborative Educa-
tion Program, we have intensified partnerships with companies including Regezi, 
Ke.com, and Suiwei to establish six Ministry of Education Industry-Academia 
Collaborative Education Bases. Establish four alumni platforms: the Jiangxi Nor-
mal University Urban Construction Alumni Website, the Jiangxi Normal Univer-
sity Urban Construction Alumni Management System, the Jiangxi Normal Uni-
versity Urban Construction Alumni Group, and the Jiangxi Normal University 
Urban Construction Alumni Association. Create 43 off-campus enterprise prac-
tice bases. By “bringing bases on campus” and “bringing enterprises on campus,” 
form an integrated practice platform, laying a solid foundation for various aca-
demic competitions and “bringing projects on campus.” 

c) Introducing Competition-Driven Innovation in Education Methods: By devel-
oping university-level innovation and entrepreneurship demonstration courses, we 
incentivize student participation in science and technology competitions through 
measures like course-based excellence awards and comprehensive assessment bo-
nuses. Utilizing virtual simulation technology, we transform award-winning pro-
jects from competitions like “Internet Plus” and “Challenge Cup” into teaching 
cases, achieving learning and teaching enhancement through competitions. 
Through team coaching and club-based mentorship programs, we guide students 
to achieve high-quality results in various science and technology competitions. 

d) Strengthen project-based initiatives to implement educational drivers: Focus 
on engineering cost estimation, real estate market monitoring, and community 
housing planning to consolidate the campus social service platform, implement-
ing “Project + Social Service”; prioritize actual projects from off-campus enter-
prise practice bases to enhance the quality of graduation internships, implement-
ing “Project + Graduation Design”; leverage practical projects to guide students 
in achieving high-quality results in academic competitions, implementing “Pro-
ject + Competition-Driven Approach”. 

3. The Promotion and Application Effect of the Achievements 
3.1. Process Reengineering: Energizing Operations and Achieving  

Remarkable Educational Outcomes 

1) Students have demonstrated remarkable growth in digital and intelligent 
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engineering practice and innovation capabilities. Since 2019, they have consist-
ently achieved outstanding results in competitions such as “Internet Plus” and 
the “Challenge Cup,” with the number of award recipients increasing annually. 
On average, each student has received 1.5 provincial-level or higher academic 
competition awards, contributing to the university’s first-place finish in the 
2024 Jiangxi Provincial College Student Innovation and Technology Competi-
tion (BIM Graduation Design Innovation). In 2023 alone, over 100 students 
secured more than 30 awards across various competitions. Since 2020, they 
have earned 11 provincial-level or higher honors in major contests, including 
“Internet Plus” and “Challenge Cup,” along with two national gold awards. In 
recent years, students have obtained 23 patents and published 38 academic pa-
pers in journals such as Acta Ecologica Sinica and Journal of Public Admin-
istration. 

2) Significant Enhancement in Students’ Comprehensive Competencies. Over 
the past five years, four students were honored as the university’s “Top Ten Un-
dergraduates,” and two received the Outstanding Graduate Award from the Chi-
nese Society of Civil Engineering. Since 2019, the initial employment rate of grad-
uates has steadily risen in the university’s internal rankings. The program has con-
secutively won the university’s employment achievement award for five years, 
ranking first in 2023 (excluding state-funded normal students). 

3) Graduates’ engineering practice capabilities are widely recognized. In recent 
years, alumni have achieved remarkable success in engineering management. No-
table alumni include Yang Luxing, selected as a 2022 Outstanding Young Entre-
preneur of Jiangxi Province; Yao Zhide, recipient of the Third Innovation and 
Entrepreneurship Talent Award; and Liu Lidong, whose Madagascar Egg Road 
Project was featured in a special report by Xinhua News Agency. 

3.2. Innovate Approaches, Expand Functionality, and Empower  
Professional Development 

1) Continuous Enhancement of Professional Standards. The Engineering Man-
agement program rose from fourth place in the first round to first place (1/14) in 
the second round of Jiangxi Province’s comprehensive undergraduate program 
evaluation, earning a five-star rating (the only program in the province to achieve 
this distinction). In 2023, it received an A rating from ShanghaiRanking Consul-
tancy, ranking 45th out of 462 programs nationwide. It was also approved as a 
Jiangxi Province Characteristic Program for the 14th Five-Year Plan period (the 
only program in the province designated as such). 

2) Significant achievements in teaching research and curriculum development. 
Six courses, including Engineering Cost Estimation and Real Estate Development 
and Management, were designated as provincial-level first-class courses. Faculty 
members co-authored four volumes of the Course-based Ideological and Political 
Education Teaching Case Collection and published six textbooks. Twelve provin-
cial-level teaching reform projects were completed, with 24 teaching reform pa-
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pers published. Six Ministry of Education Industry-Academia Collaborative Edu-
cation projects were approved, and the program received the 2021 Ministry of 
Education Industry-Academia Collaborative Education “Outstanding Project 
Case” award. 

3.3. Strong Support, Substantial Achievements, and Positive Social  
Response 

1) The practice-based education model has garnered significant social recog-
nition. Over the past five years, practical teaching activities have been featured 
in over 80 reports by official media outlets, including Xinhua News Agency 
(Xinhuanet), People’s Daily (People’s Daily Online), and China Youth Network. 
The Party-building and business integration model was selected for the “2023 
Jiangxi Normal University College-Level Party Organization Case Exhibition on 
Strengthening Faculty Ideological and Political Education and Professional Ethics 
Development.” It has received one national award for outstanding ideological and 
political education work, one provincial award for outstanding ideological and 
political work papers in Jiangxi higher education institutions, and five other pro-
vincial-level awards. 

2) The practical outcomes have generated significant social benefits. Over the 
past five years, the team has received more than 10 industry awards; annually 
completes over 30 social service projects generating over 10 million yuan in reve-
nue; selected outcomes were featured on Jiangxi Satellite TV’s “Social Fax” pro-
gram; theoretical findings derived from team members’ practical work have been 
incorporated into the national real estate appraiser qualification exam syllabus 
and textbooks, becoming mandatory assessment criteria for industry entry and 
guiding sector development. 

3) Teaching achievements have been widely disseminated and applied. Firstly, 
select practice-based educational outcomes have garnered high recognition from 
peers, with renowned scholars such as Professor Feng Changchun from Peking 
University and Professor Liu Guiwen from Chongqing University deeming them 
worthy of broader adoption. Secondly, certain achievements have been promoted 
nationwide, with online resources benefiting 29 provinces (municipalities and au-
tonomous regions) and exceeding one million views. Third, by hosting two pro-
vincial-level academic competitions, the practical teaching model has been pro-
moted across the province. This has supported the advancement of new engineer-
ing education reforms in related disciplines such as architecture and urban plan-
ning at our university, while also aiding five sister institutions in the province with 
their new engineering initiatives in fields like engineering management, engineer-
ing cost, and civil engineering, yielding significant results. 

4. Discussion on the Universality of Models and Addressing  
Challenges 

As a case study of a single institution, this model requires adaptation during im-
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plementation to align with the resource endowments of different universities and 
regional industry characteristics. Key challenges and corresponding strategies are 
outlined below: 

1) Resource Endowment Disparities Challenge. Some local universities face in-
sufficient practical platforms and limited funding. Recommendations include es-
tablishing “lightweight practice bases through university-enterprise collabora-
tion” and “sharing regional industry resources” to reduce construction costs. For 
instance, partnering with local housing authorities and small-to-medium con-
struction firms to conduct short-term project training can replace high-invest-
ment physical platform development. 

2) Regional Industry Demand Disparities. Construction sectors exhibit varying 
levels of digitalization and intelligence across regions (e.g., eastern coastal areas 
vs. central and western regions). Practical content should be tailored to regional 
industrial characteristics. For instance, institutions in central and western regions 
may focus on “traditional construction + digital retrofitting,” while eastern insti-
tutions could emphasize “end-to-end smart construction training” to ensure 
alignment between practical education and local demands. 

3) Challenges from disparities in faculty capabilities. Some university instruc-
tors lack digital technology application skills and industry experience. Enhance 
faculty capabilities through “mutual faculty appointments between universities 
and enterprises” and “short-term specialized training.” Examples include sending 
faculty to partner companies for BIM project participation and inviting industry 
experts as adjunct mentors to co-supervise student projects. 

5. Conclusion 

The core of new engineering education lies in cultivating innovative engineering 
talents capable of adapting to industrial transformation, with practice-based edu-
cation serving as the key vehicle for achieving this goal. Jiangxi Normal Univer-
sity’s exploration and implementation of the “Three-Tier Progression, Three-Di-
mensional Integration, Four-Pronged Measures” practice-based education model 
for its Engineering Management program has not only effectively addressed the 
challenges of traditional practice-based teaching but also established replicable 
and scalable reform experiences. From process reengineering to achieve “end-to-
end integration” in competency progression, to method innovation for “triple in-
tegration and triple promotion” in proactive practice, and finally to enhanced 
safeguards ensuring “quality and quantity” in teaching effectiveness, this model 
consistently aligns with the digital and intelligent transformation demands of the 
construction industry. It integrates real-world industry challenges, authentic en-
terprise projects, and genuine societal needs throughout the entire teaching pro-
cess. Ultimately, it has significantly enhanced students’ practical innovation capa-
bilities, elevated the overall level of program development, and effectively demon-
strated its value in serving society. 

From students’ repeated successes in national competitions to the program’s 
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recognition as a Five-Star Characteristic Major in Jiangxi Province; from practical 
achievements being incorporated into the national real estate appraiser qualifica-
tion exam standards to the model’s adoption across multiple peer institutions—
these outcomes demonstrate that only by grounding education in industry needs, 
prioritizing competency development, and innovating pedagogical mechanisms 
can we cultivate high-caliber engineering management talent truly suited to 
China’s modernization drive. Looking ahead, as the construction industry deep-
ens its intelligent transformation, the practice-based education model for engi-
neering management must continue to evolve. This involves strengthening inter-
disciplinary integration, deepening industry-education collaboration, and ex-
panding digital teaching resources. These efforts will ensure a steady supply of 
versatile professionals—equipped with both practical skills and innovative think-
ing—to support the nation’s high-quality engineering projects. 
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