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Abstract: This paper explores frontier topic research in the field of engineering 

management at universities, with a focus on areas such as technology innovation and 

engineering management, educational methods and frontier curriculum design, and 

sustainable development in engineering management. We emphasize the significant impact 

of technological innovation on engineering management and the critical role of innovative 

educational methods and personalized learning in the education of engineering 

management. Additionally, we discuss the importance of sustainable development 

principles in engineering management. This research aims to provide useful references for 

education and research in the university-level engineering management field, promoting 

further development and innovation in this area. 

1. Introduction 

As society, technology, and the economy continue to evolve, the field of engineering management 

at universities faces new challenges and opportunities. This paper aims to delve into the frontier topics 

in university-level engineering management, including issues related to technology innovation and 

engineering management, educational methods and frontier curriculum design, and sustainable 

development in engineering management. We will explore the significance of these topics and how 

they impact the future development of the engineering management field. Through in-depth analysis 

and discussion, we aim to provide valuable insights and inspiration for the education and research in 

the engineering management major at universities, ensuring that the field remains at the forefront and 

meets the ever-changing demands and challenges. 

2. Overview 

2.1. Overview of the Engineering Management Major at Universities 

The engineering management major at universities represents a discipline aimed at cultivating 

future leaders in the field of engineering. It is not just a subject but a complex area spanning multiple 

domains, designed to educate and train students to become exceptional engineering management 

professionals. This section will provide an in-depth introduction to the background, history, and 
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significance of the engineering management major in modern society. 

The history of the engineering management major at universities traces back to the continuous 

development and evolution of the engineering field. Over the past few decades, the demand in the 

engineering sector has rapidly increased, leading to a significant rise in the need for engineering 

management professionals. This discipline aims to combine engineering techniques with 

management principles to ensure that engineering projects are completed on time, within budget, and 

with quality. One of the core tasks of the engineering management major is to cultivate students' 

organizational and leadership skills, enabling them to effectively manage complex engineering 

projects and teams. 

Core courses in the engineering management major include project management, cost control, risk 

management, resource allocation, and team collaboration, among others. These courses not only 

provide students with theoretical knowledge but also emphasize the cultivation of practical 

application and problem-solving abilities. Teaching methods are diverse, covering classroom teaching, 

case studies, field visits, and internships, to ensure students gain comprehensive knowledge and skills 

during their courses. 

The engineering management major plays a crucial role in modern society. As engineering projects 

become increasingly complex, professional engineering management experts are needed to ensure 

the successful completion of projects. Professionals in this field have extensive career opportunities 

in construction, infrastructure, energy, environment, and information technology, among other sectors. 

In the future, the engineering management major will continue to play a key role in cultivating capable 

leaders and driving development and innovation in the engineering field. 

2.2. Concept and Importance of Frontier Topics 

Frontier topics refer to emerging issues or challenges that attract widespread interest and research 

in a specific field, often reflecting societal, technological, and market trends. In the engineering 

management major at universities, understanding and actively researching frontier topics are crucial, 

as these topics can enhance the quality of education and ensure that students are equipped to face the 

ever-changing challenges in the engineering field. 

The importance of frontier topics in engineering management is manifested in several aspects. 

Firstly, they can drive innovation in engineering management practices. By studying frontier topics, 

the engineering management major can lead new management concepts and methods to meet the 

evolving demands of engineering projects. Secondly, frontier topics help cultivate students' analytical 

and problem-solving abilities. Through research and discussion of frontier topics, students can 

develop critical thinking and innovative thinking skills, which are vital for their future careers. Lastly, 

frontier topics can promote the development of academic research. Educators and researchers can 

contribute new knowledge by conducting in-depth research on frontier topics, advancing academic 

progress in the field of engineering management.[1] 

Educators and researchers should closely monitor frontier topics to ensure that their education and 

research remain up-to-date. This not only enhances students' competitiveness but also improves the 

reputation of the engineering management major in the industry. Therefore, understanding the 

concept and importance of frontier topics is a key aspect of the engineering management major at 

universities. It helps to drive the development of education and research while meeting the ever-

changing needs of the engineering field. 
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3. Technological Innovation and Engineering Management 

3.1. Impact of Technological Innovation on Engineering Management 

Technological innovation has profoundly impacted the field of engineering management, 

reshaping the ways engineering projects are planned, executed, and monitored. Firstly, the rise of 

Internet of Things (IoT) technology has enabled engineering managers to achieve real-time 

connectivity of devices and sensors, allowing continuous data collection and monitoring. This 

connectivity provides more accurate information for project planning and resource management, 

helping to improve efficiency and reduce costs.[2] Additionally, the application of IoT technology 

can help identify problems early and take preventive maintenance measures, reducing project 

maintenance costs. 

Secondly, the widespread application of drone technology in engineering management has 

changed the ways of surveying, monitoring, and inspecting projects. Drones can provide high-

resolution images and video data, speeding up the data collection process and reducing the need for 

human resources. Furthermore, drones can be used in hazardous or hard-to-reach areas, enhancing 

the safety and data availability of engineering projects.[3] 

On the other hand, advancements in sensor technology have enabled engineering managers to 

monitor various aspects of projects in real time, including structural health, environmental conditions, 

and energy usage. These sensors collect vast amounts of data, helping managers better understand 

project status, identify potential issues early, and take timely action. This data-driven decision support 

contributes to improving the efficiency and sustainability of projects. 

However, technological innovation also comes with new challenges, such as security and privacy 

issues. Therefore, the engineering management profession needs to continually address these 

challenges, ensuring that technological innovation plays a positive role in project management while 

protecting the security and privacy of related data.[4] 

3.2. Application of Artificial Intelligence in Engineering Management 

Artificial Intelligence (AI) is making its mark in the field of engineering management, offering 

innovative solutions for various stages of engineering projects. AI applications widely cover key areas 

such as project planning, resource allocation, risk management, and decision support. 

In project planning, AI has the ability to extract useful information from historical project data 

using big data and advanced analytics, enabling more accurate estimates of project costs, time, and 

resource requirements. This accuracy helps project managers identify potential problems early and 

take appropriate measures to ensure projects proceed according to plan.[5] 

In terms of resource allocation, AI can use optimization algorithms and intelligent scheduling to 

allocate human resources, equipment, and materials more effectively. It considers various constraints, 

such as time, cost, and resource availability, to devise optimal resource allocation plans, thereby 

enhancing resource utilization efficiency and reducing waste. 

For risk management, AI can analyze vast amounts of data to identify potential risk factors in 

projects. It can automatically monitor key project indicators and alert managers in case of anomalies, 

allowing them to take timely action to mitigate risks. 

Additionally, AI has shown great potential in Building Information Modeling (BIM) and 

automated project management. BIM allows project teams to create digital models of buildings for 

better coordination and visualization. Automated project management reduces manual tasks, 

increases efficiency, and reduces the likelihood of errors. 

The application of AI has brought revolutionary changes to engineering management, enhancing 

the quality, efficiency, and sustainability of projects. As AI technology continues to develop, it will 

142



play an increasingly significant role in the field of engineering management.[6] 

3.3. Big Data Analysis and Engineering Decision Support 

Big data analysis has become a powerful tool in the field of engineering management, providing 

key support for the successful management and decision-making of projects. This section will delve 

into the application of big data analysis in engineering management. 

Big data analysis can extract valuable information from vast amounts of data, providing data-

driven decision support for engineering management. By analyzing data on project progress, resource 

utilization, cost analysis, and more, managers can better understand the status of projects and respond 

quickly, enhancing project visibility and enabling teams to monitor project progress in real-time, 

identify issues promptly, and take appropriate measures. 

Additionally, big data analysis plays a crucial role in cost analysis and risk assessment of projects. 

Through analysis of historical data, managers can predict potential cost increases and risk factors, 

and develop corresponding strategies to better control costs, reduce unnecessary expenses, and 

increase the likelihood of project success. 

However, big data analysis also accompanies challenges in data privacy and security. Therefore, 

effective data management and security strategies are crucial to ensure the effectiveness and 

sustainability of big data analysis. 

3.4. Potential Applications of Virtual Reality Technology 

Virtual Reality (VR) technology has vast potential in the field of engineering management, 

offering innovative solutions for different stages of engineering projects. This section will explore the 

application of VR technology in engineering management. 

Firstly, VR technology can be used in project planning and design. By creating virtual project 

models, teams can better understand project requirements and layouts, collaborate more efficiently, 

thus reducing errors and design flaws and improving project quality. 

Secondly, VR technology has potential applications in training and education for projects. 

Engineering teams can experience different aspects of projects through virtual reality, enhancing 

training effectiveness and project visualization. This helps teams better understand project 

requirements, improving the quality of project execution. 

Additionally, VR technology can be used in project acceptance and client delivery. Clients can 

experience the final outcomes of projects through virtual reality, identifying issues and providing 

feedback early, thus reducing modifications and rework in later stages and enhancing customer 

satisfaction. 

However, widespread application of VR technology still needs to overcome challenges in 

technology and cost, including equipment costs and maintenance expenses. As technology continues 

to advance, VR technology is expected to play a larger role in engineering management, enhancing 

project benefits and visualization. 

4. Educational Methods and Advanced Course Design 

4.1. Current State of Higher Education in Engineering Management 

The current state of engineering management education in higher education is continually evolving, 

influenced by ongoing developments in the industry and technology. Increasingly, more universities 

are offering engineering management programs aimed at developing professional talents for future 

roles in the field. The curriculum of these programs typically includes core areas such as project 
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management, quality control, and cost management, ensuring students acquire necessary theoretical 

knowledge and skills. 

However, higher education in engineering management also faces several challenges. Firstly, 

traditional educational models may limit students' learning experiences, as course content and 

teaching methods are often conventional and may not fully meet the needs of the evolving field of 

engineering management. Secondly, the limited availability of textbooks and resources could impact 

the quality of teaching, as materials for emerging technologies and methods may not be plentiful. 

Lastly, the need for faculty updates and training is a significant issue, as new theories and practices 

continuously emerge in engineering management, requiring teachers to constantly update their 

knowledge and skills to maintain educational quality. 

To better meet students' needs and address challenges, higher education in engineering 

management needs to take proactive measures such as updating course content, introducing 

innovative teaching methods, providing diverse textbook resources, and ensuring faculty possess the 

latest engineering management knowledge and teaching skills. These measures can ensure that 

students receive a high-quality, practical education, better preparing them for the engineering 

management field. 

4.2. Importance of Innovative Educational Methods 

Innovative educational methods play a crucial role in higher education in engineering management. 

These methods emphasize active student participation, practical experience, and the development of 

innovative thinking, crucial for developing professionals with comprehensive abilities in engineering 

management. Firstly, innovative educational methods introduce diverse activities like case studies, 

team projects, and field visits, combining theoretical knowledge with practical contexts. Students 

deepen their understanding and application of learned knowledge by solving real-life problems, 

developing problem-solving skills. This practical learning approach helps students better face 

challenges in the field of engineering management. Secondly, innovative educational methods 

encourage students to develop innovative thinking. By fostering students to propose new solutions 

and methods to challenges, these methods unlock creative potential. Continuous improvement and 

innovation are essential in engineering management, making it crucial to cultivate professionals with 

innovative capabilities. 

In conclusion, innovative educational methods not only improve students' practical skills but also 

stimulate their potential for innovation, better preparing them for the evolving field of engineering 

management. Higher education in engineering management needs to actively adopt these methods to 

develop professionals with comprehensive qualities and innovative abilities, contributing to the 

industry's future development. 

4.3. Practice of Online Education and Blended Learning 

Online education and blended learning have become key components of higher education in 

engineering management, vital for meeting student needs and educational flexibility. Online 

education leverages modern technology and educational platforms to provide students with a more 

flexible and convenient learning experience. Students can schedule their learning according to their 

timetable and access rich educational resources regardless of their location. 

Simultaneously, blended learning combines traditional teaching with online education, 

maximizing the advantages of both. Students can interact with teachers and classmates in the 

classroom while accessing additional learning resources and auxiliary materials through online 

platforms. This educational model not only enhances student interactivity and engagement but also 

provides a more convenient and diverse learning experience. 
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The practice of online education and blended learning offers engineering management students 

more flexible, personalized learning opportunities, helping them better face challenges and 

opportunities in the field. The widespread application of these educational methods is expected to 

further enhance the quality and effectiveness of higher education in engineering management. 

4.4. Personalized Learning and Practice-Oriented Educational Strategies 

Personalized learning and practice-oriented educational strategies play a significant role in higher 

education in engineering management, helping improve student learning outcomes and meet 

challenges in the field. 

Firstly, personalized learning focuses on tailoring the educational experience to students' needs 

and learning styles. Through customized course selection and learning pathways, students can adapt 

better to their preferred learning styles, improving academic performance. This educational strategy 

values student diversity, encouraging them to fully engage in environments conducive to their 

learning. 

Secondly, practice-oriented educational strategies combine theoretical knowledge with practical 

application. Through projects and practical experiences, students acquire practical skills and 

professional competencies vital for the field of engineering management. This educational model 

produces students with practical capabilities, enhancing their competitiveness in the job market. 

In conclusion, higher education in engineering management should actively adopt personalized 

learning and practice-oriented educational strategies to develop professionals with practical and 

innovative capabilities. These strategies help students better adapt to the evolving field of engineering 

management, laying a solid foundation for their future professional success. 

5. Sustainable Development and Engineering Management 

5.1. Connection between Sustainable Development and Green Engineering Management 

The principles of sustainable development demand consideration of environmental, social, and 

economic factors throughout the entire lifecycle of engineering projects. This means engineering 

management must place a greater emphasis on sustainability, including the use of eco-friendly 

technologies, renewable energy, and materials in the planning, design, and construction phases, as 

well as reducing energy and resource waste. Green engineering management is an approach that 

actively addresses this challenge, focusing on minimizing the environmental footprint of engineering 

projects, reducing waste and emissions, and improving energy and resource efficiency. By integrating 

sustainable development principles with green engineering management, engineering projects can 

better meet societal needs while mitigating adverse environmental impacts. 

5.2. Challenges and Opportunities in Green Building Project Management 

Green building project management, as part of sustainable development, faces a range of 

challenges and opportunities. One challenge is the technological aspect, which includes finding and 

adopting eco-friendly technologies and ensuring their effective application in projects. Another 

challenge lies in cost, as some green technologies and practices may require additional investment. 

Additionally, training and education are significant challenges, as engineering professionals need to 

acquire new knowledge and skills related to green engineering. 

However, green building project management also presents numerous opportunities. Firstly, it 

helps reduce energy and resource consumption, lower operational costs, and improve the quality of 

buildings, offering potential economic benefits to owners and investors. Secondly, green building 
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project management can attract environmentally-conscious investments and comply with government 

regulations, providing more financing sources for projects. Most importantly, it contributes to 

reducing negative environmental impacts and promotes sustainable development. 

5.3. Developing Professionals in the Field of Sustainable Development 

To advance sustainable development and green engineering management, it is necessary to 

cultivate professionals equipped with the relevant knowledge and skills. Higher education in 

engineering management plays a key role in developing professionals in the field of sustainable 

development. This includes adjusting curriculum settings to incorporate content on sustainable 

development and green engineering management, ensuring students acquire the necessary 

background knowledge. Practical experience is also crucial; students need to participate in green 

engineering projects to gain hands-on experience. Interdisciplinary collaboration can further enhance 

comprehensive education in the field of sustainable development, allowing engineering management 

professionals to better understand the importance of sustainable development principles. 

6. Conclusion  

This paper delves into the forefront topics of study in the field of engineering management at 

higher education institutions, focusing on technological innovation in engineering management, 

educational methods and forefront course design, as well as sustainable development in engineering 

management. The forefront research topics in the field of engineering management are multifaceted 

and require ongoing deepening of research and practice to meet the evolving needs of the field. We 

hope that this paper will provide useful references and insights for the education and research in the 

field of engineering management, promoting further development and innovation in this area. 
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