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Abstract 
During the “14th Five-Year Plan” period, the cultivation of innovative graduate 
students has become an important issue in the reform of higher education, with 
the rise of new engineering disciplines. The education of new engineering grad-
uate students is not only related to national scientific and technological inno-
vation and industrial upgrading but also a key force in promoting social pro-
gress and economic development. The integration of industry, academia, re-
search, and comprehensive innovation model, which is the deep cooperation 
of industry, knowledge, scientific research projects, and ideological and politi-
cal education, provides a new educational model and practical platform for 
new engineering graduate classrooms. This model emphasizes the combination 
of theory and practice, aiming to cultivate high-quality talents with innovative 
capabilities and practical skills to meet the development needs of the new era. 
The integration of “industry-academia-research-comprehensive” achieves the 
transformation from theoretical knowledge to “comprehensive” and “ad-
vanced” levels, integrating theoretical knowledge with engineering practice, 
transforming scientific research achievements into teaching resources, and 
achieving a reciprocal relationship between teaching and scientific research. It 
strengthens the relationship between theory, practice, scientific research, and 
overall strength, achieving the “cross-integration” of theory, practice, and lit-
eracy, highlighting the scientific nature of engineering. Through comprehen-
sive quality training, students can clearly position themselves and set future 
goals, cultivating applied talents who serve local industries. 
 

Keywords 
Comprehensive, Advanced Training, Transformation Model, New 

How to cite this paper: Zhao, X., Zan, Y. Y., 
Liu, Y., Wei, G. J., Gao, M., Zhang, J. L., & 
Chen, H. L. (2025). The Exploration of the 
Comprehensive and Advanced Training 
Transformation Model for New Engineer-
ing Graduate Students. Open Journal of So-
cial Sciences, 13, 374-382. 
https://doi.org/10.4236/jss.2025.131022 
 
Received: December 23, 2024 
Accepted: January 23, 2025 
Published: January 26, 2025 
 
Copyright © 2025 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/

  Open Access

https://www.scirp.org/journal/jss
https://doi.org/10.4236/jss.2025.131022
https://www.scirp.org/
https://doi.org/10.4236/jss.2025.131022
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


X. Zhao et al. 
 

 

DOI: 10.4236/jss.2025.131022 375 Open Journal of Social Sciences 
 

Engineering Students 

 

1. Situation Analysis 

Graduate students in universities play a crucial role in advancing knowledge and 
innovation. They contribute significantly to research and development, often 
working on cutting-edge projects that push the boundaries of their fields. Their 
work helps generate new insights, technologies, and solutions to complex prob-
lems. Additionally, graduate students enhance the academic environment by en-
gaging in intellectual discussions and bringing diverse perspectives. They also 
serve as future leaders and educators, shaping the next generation of scholars and 
professionals. But graduate students currently face some challenges: 

1.1. Employment Issues  

With the increase in opportunities for advanced studies, the difficulty of employ-
ment for master’s degree students has increased, especially for those from non-
“Double First-Class” universities, who face a phenomenon known as employment 
inversion, where the employment rate for master’s degree graduates is lower than 
that for undergraduates (Chu et al., 2020). The expected monthly salary for mas-
ter’s graduates is significantly higher than that for undergraduates, leading to a 
situation where they are neither satisfied with low-paying jobs nor qualified for 
high-paying ones, thus increasing employment pressure. The number of master’s 
graduates has surged, but the job market has not shown a significant improve-
ment, further exacerbating employment pressure. 

1.2. Psychological Issues  

Students face various psychological issues, including anxiety, depression, and su-
icidal ideation. Graduate students experience psychological problems to varying 
degrees in areas such as scientific research, academic pressure, employment pres-
sure, feelings of inferiority, and social phobia (Méndez-Prado & Ulloa, 2022; 
Shaikh et al., 2024). 

1.3. Educational System and Training Issues 

The graduate education system is facing new challenges in interdisciplinary stud-
ies and professional degrees, necessitating the optimization of disciplinary and 
professional layouts as well as talent training systems. There is an inadequate un-
derstanding of educational training assessments (Skittou et al., 2024; Iannone et 
al., 2021). 

These issues involve multiple aspects of graduate students’ education, employ-
ment, and mental health, requiring joint efforts from universities, governments, 
and society to take effective measures to address them. 
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2. Tactics and Measures 

Traditional engineering education models typically focus on theoretical 
knowledge and follow a more rigid curriculum structure. They emphasize foun-
dational principles and often prioritize classroom lectures over hands-on experi-
ences (Abedi et al., 2023). This approach has the advantage of providing students 
with a strong theoretical foundation, which is essential for understanding complex 
engineering concepts. However, it may limit students’ opportunities for practical 
application and innovation, as it does not always incorporate real-world problem-
solving or interdisciplinary learning. 

New engineering graduate education should introduce micro-courses and case-
based teaching models to keep pace with the development needs of the new era, 
and to build an integrated industry-academia-research system and a diversified 
evaluation system. This model helps to enhance the practical abilities and innova-
tive thinking of graduate students. It is necessary to break the closed disciplinary 
system and promote interdisciplinary integration and communication to expand 
professional space and improve innovation capabilities. Actively explore the con-
struction of an integrated industry-academia-research system to enhance the 
comprehensive quality and ability of graduate students, and provide talent and 
technical support for enterprise innovation. Employ a driving employment model 
and construct a doctoral application system. 

However, the new model also has its limitations. It requires substantial re-
sources, including modern facilities, equipment, and a diverse faculty with exper-
tise in multiple disciplines. Additionally, the flexibility of the curriculum may pose 
challenges in ensuring that students acquire all the necessary foundational 
knowledge. Balancing the practical aspects with the theoretical underpinnings re-
mains a key challenge in implementing this model effectively. 

2.1. Introducing Micro-Lectures and Reconstructing the  
Knowledge System 

To address the issues of graduate students’ lack of concentration, disinterest, and 
rejection of courses, instructors can adopt the following strategies to improve 
teaching effectiveness (Jimoh, 2018): 

(1) Reconstructing Teaching Content: Divide the teaching content into two 
parts: basic teaching content and deepening and expanding content. The basic 
teaching content should form a coherent system, while the depth of the deepening 
and expanding content depends on the students’ grasp of the material. 

(2) Micro-Classroom Teaching: Implement a “large-class teaching + small-
group tutoring” model. Large-class teaching focuses on delivering the main con-
tent of the course, emphasizing the establishment of the knowledge system and 
the logical sequence of knowledge points. Small-group tutoring, on the other 
hand, addresses students’ individual learning issues, discussing and responding to 
students’ difficulties and questions. 

(3) Problem-Driven Teaching: Become an excellent course designer, using 
problem-driven methods to stimulate students’ curiosity and desire to explore, 
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allowing students to learn knowledge in the process of solving problems. 
(4) Flexible Teaching Methods: Increase student participation by requiring stu-

dents to complete relevant foundational knowledge learning within a certain time 
frame. Implement on-the-spot questioning, discussion, and communication in 
the classroom to enhance students’ sense of participation and interest. 

(5) Targeted Setting of Teaching Content: Stimulate students’ interest in re-
search related to interdisciplinary fields within their major, and precisely enhance 
each student’s professional background by constructing a certain knowledge 
framework for their research. 

(6) Integrating the Latest Scientific Research: Incorporate the latest scientific 
research developments into teaching, allowing students to understand the fore-
front of the discipline and increasing the attractiveness and practicality of the 
course. 

2.2. Mentor-Team Leadership for Enhancing Practical Skills 

In response to the issues of graduate students having numerous courses, heavy 
scientific research tasks, poor hands-on abilities, and lack of in-depth problem 
analysis, mentor teams can take the following measures (Su, 2024): 

(1) Project Driven: Guide students through practical scientific research pro-
jects, allowing them to enhance their theoretical application and practical skills by 
solving specific problems. 

(2) Integration of Theory and Practice: Mentors should combine scientific re-
search theory with experimental design, clarify the plan, purpose, and expected 
outcomes of experimental research, and encourage students to actively participate 
in academic lectures and reports, communicate with experts in the field, and 
broaden their horizons. 

(3) Research Team Building: Establish research and mentor teams to enhance 
students’ scientific innovation abilities through teamwork and foster a positive 
academic atmosphere. 

(4) Strengthening Hands-On Skills: Encourage students to participate in re-
search projects to improve their hands-on skills through practical operation, and 
simultaneously enhance research efficiency and standards through regular report-
ing, attending academic presentations, and discussions. 

(5) Cultivating Critical Thinking: Guide students to widely discuss topics such 
as technological revolutions in daily discussions, promoting the formation of di-
alectical viewpoints and deepening the depth of their thinking. 

(6) Personalized Educational Guidance: Provide personalized educational guid-
ance for each graduate student’s ideological confusion, achieving the transfor-
mation from theory to practice, and helping students form correct life values and 
pursue updates. 

By engaging in horizontal projects, understanding industry bottleneck issues, 
and through provincial and national scientific research projects, students are ex-
posed to the most cutting-edge scientific questions. They confront these issues 
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directly, engage in scientific practice, and develop scientific thinking, innovation 
capabilities, and the ability to analyze and solve problems, achieving a transfor-
mation of theoretical knowledge to “comprehensive” and “advanced” levels (Wu 
et al., 2023). Focusing on Industry Needs to Achieve a “Comprehensive” Trans-
formation of Theory: By collaborating with enterprises through professional and 
team efforts, students independently connect with the corporate environment, di-
rectly address corporate issues, and place a high value on transforming scientific 
and technological achievements into real productive forces, solving a series of crit-
ical technical challenges in the industry. Focusing on the Essence of Scientific Re-
search to Achieve an “Advanced” Transformation of Theory: Assisting in scien-
tific research, students independently connect with provincial/national scientific 
research projects, bringing them into laboratories and integrating research prod-
ucts into the classroom. This ensures that scientific achievements nourish the 
classroom, bringing research products into the learning environment, and visually 
summarizing the relationship between “structure-property-application,” truly 
solving practical problems, enhancing original innovation, and improving the ef-
ficiency of the innovation system (Mao et al., 2023). This allows students to feel 
that knowledge can be applied and emotions can be grounded. 

2.3. Energy Leadership and Future Guidance 

Energy leadership, they possess a unique energy field that can guide and influence 
others. Projectors, by waiting to be invited, use the attractiveness of their energy 
field to lead others, prompting people to take action under their guidance (Baksh, 
2021).  

(1) Guidance on the Essence of Scientific Research: Emphasize the exploratory 
and innovative nature of scientific research, encouraging students to start from 
fundamental theories to cultivate critical thinking and the ability to solve prob-
lems independently. 

(2) Psychological Support: Provide psychological counseling services and regu-
larly conduct mental health lectures to help students relieve stress and establish a 
positive attitude. 

(3) Positive Energy Influence: Share successful cases and scientific achieve-
ments to stimulate students’ enthusiasm for scientific research, enhancing their 
confidence and motivation. 

(4) Practical Opportunities: Offer students opportunities for laboratory re-
search and corporate internships, allowing them to learn and grow through prac-
tice. 

Employment Guidance: Regularly hold career planning lectures and job fairs to 
help students understand industry trends and clarify career directions. 

(5) Communication and Feedback: Establish open communication channels, 
encourage students to raise questions and difficulties, and provide timely feedback 
and guidance. 

Currently, through the continuous advancement of comprehensive measures, 
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our teachers have been forging ahead, constantly innovating and reforming. The 
team has won provincial-level teaching research projects, awards in provincial 
teaching competitions, and provincial talent titles. They have inspired the stu-
dents around them with their efforts and energy, leading the students to win 
awards in provincial innovation competitions and scholarships. This has effec-
tively cultivated the students’ balanced thinking between scientific research and 
industry, enabling them to integrate research and industry from a subjective con-
sciousness and plan their own future. Moreover, the students can internalize 
themselves with a positive attitude and positive actions, influencing and changing 
those around them. 

Certainly, In the implementation of comprehensive and advanced training 
transformation reforms for graduate students in engineering, universities, gov-
ernments, and society each play significant roles. 

Universities are the direct implementers of the reform, responsible for develop-
ing and executing specific training programs. They need to adjust curricula, 
strengthen practical teaching, and promote interdisciplinary integration to culti-
vate high-level talents with innovative abilities and practical skills. Moreover, uni-
versities must enhance faculty development, improving teachers’ teaching and re-
search capabilities to adapt to the new training model (Lee et al., 2019). 

Governments provide policy support and financial guarantees. By enacting rel-
evant policies, they guide and encourage universities to undertake educational re-
forms and increase investment in graduate education to ensure the necessary 
funding and resources (Allen et al., 2018).  

Society, particularly industries and enterprises, offers practical platforms and 
demand orientation for the reform. Cooperation between enterprises and univer-
sities can facilitate the deep integration of industry, academia, and research, mak-
ing graduate education more aligned with practical needs and producing engi-
neering and technical talents that better meet market demands. Additionally, so-
cietal support includes providing internships and employment opportunities for 
graduate students, helping them integrate more effectively into the workforce 
(Sullivan et al., 2023). 

Actually, when implementing a comprehensive and advanced training trans-
formation model for graduate students in engineering, several potential chal-
lenges or obstacles may be encountered. Firstly, the limitation of resources and 
funding is a significant barrier. The transformation requires substantial invest-
ment in human, material, and financial resources, including updating teaching 
facilities, introducing advanced experimental equipment, and hiring high-level 
faculty. However, many universities or research institutions may face the issue of 
insufficient funding (Donato & Rya, 2022). Additionally, building a strong faculty 
team presents challenges. The transformation demands that teachers not only 
possess solid professional knowledge but also master interdisciplinary teaching 
methods and innovative thinking. However, the professional backgrounds and 
teaching experience of many current teachers may not meet these requirements. 
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Secondly, the imperfection of systems and management is also a problem. The 
existing graduate education system may be too rigid to adapt to the needs of a 
comprehensive and advanced training model (Stewart & McMillan, 2021). For ex-
ample, reforms are needed in curriculum design, evaluation systems, and mentor 
guidance, but the reform process may encounter issues such as mismatched sys-
tems and uncoordinated management. At the same time, the challenge of student 
adaptability should not be overlooked. Students need to adapt to the new training 
model, change traditional learning methods, and develop innovative thinking and 
practical skills. However, some students may find it difficult to adapt due to their 
familiarity with traditional learning modes. Lastly, the transformation of culture 
and mindset is also a significant barrier. The transformation requires breaking 
away from traditional educational concepts and culture to establish an innova-
tion-oriented educational culture, a process that may be hindered by traditional 
mindsets. Furthermore, the support of society and industry is crucial. The imple-
mentation of the transformation model needs recognition and support from soci-
ety and industry, but currently, the understanding and acceptance of this new 
training model by society may not be high enough. 

The expected outcomes of the new engineering education model are multifac-
eted. Firstly, it aims to produce graduates who are not only well-versed in engi-
neering principles but also equipped with practical skills and real-world problem-
solving abilities. These graduates should be more innovative and adaptable, ready 
to contribute effectively to diverse industries and tackle contemporary challenges. 
Additionally, the model seeks to enhance students’ soft skills, such as communi-
cation and teamwork, which are crucial for success in the modern workplace. 
Overall, the goal is to create a more holistic and industry-relevant educational ex-
perience that prepares students for the dynamic demands of the engineering field. 

3. Conclusion 

The transformation of “comprehensive” and “advanced” training for new engi-
neering graduate students is crucial. In the rapidly changing technological envi-
ronment, comprehensive training means that students must not only master pro-
fessional skills but also possess interdisciplinary knowledge, innovative thinking, 
and the ability to solve complex problems. Advanced training emphasizes deep 
learning and critical thinking to meet the future job market’s demand for high-
level analysis and decision-making. The inevitability of this training model lies in 
its ability to better adapt to industrial upgrading and social development, cultivat-
ing high-quality engineering and technical talents who can lead the future for the 
nation. 

Acknowledgements 

The work was supported by the 2023 Personnel training and teaching reform pro-
jects from Qilu University of Technology, Shandong Academy of Sciences, and 
“Green Papermaking Outstanding Teaching Team Construction Project”, and 

https://doi.org/10.4236/jss.2025.131022


X. Zhao et al. 
 

 

DOI: 10.4236/jss.2025.131022 381 Open Journal of Social Sciences 
 

Research on Micro-videos in College Ideological and Political Courses Based on 
Excellent Chinese Traditional Culture (2023-WHLC-037). 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
Abedi, M., Alshybani, I., Bin Shahadat, M. R., & Murillo, M. S. (2023). Beyond Traditional 

Teaching: The Potential of Large Language Models and Chatbots in Graduate Engineer-
ing Education. Qeios. https://doi.org/10.32388/MD04B0  

Allen, F., Carletti, E., Goldstein, I., & Leonello, A. (2018). Government Guarantees and 
Financial Stability. Journal of Economic Theory, 177, 518-557.  
https://doi.org/10.1016/j.jet.2018.06.007 

Bakshi, P. (2021). A New Leadership Amidst Japan’s Ongoing Energy Transition. Austral-
ian Journal of International Affairs, 75, 237-242.  
https://doi.org/10.1080/10357718.2021.1875984 

Chu, J., Liu, J., & Liu, S. (2020). Research and Countermeasure Analysis of College Stu-
dents’ Employment Issues. Open Journal of Social Sciences, 8, 129-138.  
https://doi.org/10.4236/jss.2020.81011 

Donato, F., & Ryan, T. J. (2022). Framing the Future of Neuroscience in a Time of Great 
Upheaval: Introducing a Series of Essays by the Scholars of the Fens-Kavli Network. 
European Journal of Neuroscience, 58, 4427-4428. https://doi.org/10.1111/ejn.15763 

Iannone, L. F., Roberti, R., Arena, G., Mammone, S., Pulitano, P., De Sarro, G. et al. (2021). 
Assessing Knowledge and Attitudes toward Epilepsy among Schoolteachers and Stu-
dents: Implications for Inclusion and Safety in the Educational System. PLOS ONE, 16, 
e0249681. https://doi.org/10.1371/journal.pone.0249681 

Jimoh, A. K. (2018). Reconstructing a Fractured Indigenous Knowledge System. Synthesis 
Philosophica, 65, 5-22. 

Lee, B., Phrasisombath, K., Shinozaki, H., Vangkonevilay, P., Bouphavanh, K., Praboua-
sone, K. et al. (2019). Key Factors Affecting the Integration of Interprofessional Educa-
tion into Human Resources for Health Reform: A Lao People’s Democratic Republic 
Case Study. Journal of Interprofessional Care, 33, 356-360.  
https://doi.org/10.1080/13561820.2019.1646229 

Mao, S., Feng, A., Zhang, S., Onggowarsito, C., Chen, Q., Su, D. et al. (2023). Investigation 
of Structure-Property-Application Relationships of a Hydrogel-Based Solar Vapor Gen-
erator. Journal of Materials Chemistry A, 11, 23062-23070.  
https://doi.org/10.1039/d3ta05278h 

Méndez-Prado, S. M., & Flores Ulloa, A. (2022). The Impact Analysis of Psychological Is-
sues and Pandemic-Related Variables on Ecuadorian University Students during Covid-
19. Sustainability, 14, Article 13123. https://doi.org/10.3390/su142013123 

Shaikh, M. S., Dong, X., Zheng, G., Wang, C., & Lin, Y. (2024). An Improved Expeditious 
Meta-Heuristic Clustering Method for Classifying Student Psychological Issues with Ho-
mogeneous Characteristics. Mathematics, 12, Article 1620.  
https://doi.org/10.3390/math12111620 

Skittou, M., Merrouchi, M., & Gadi, T. (2024). Development of an Early Warning System 
to Support Educational Planning Process by Identifying At-Risk Students. IEEE Access, 
12, 2260-2271. https://doi.org/10.1109/access.2023.3348091 

https://doi.org/10.4236/jss.2025.131022
https://doi.org/10.32388/MD04B0
https://doi.org/10.1016/j.jet.2018.06.007
https://doi.org/10.1080/10357718.2021.1875984
https://doi.org/10.4236/jss.2020.81011
https://doi.org/10.1111/ejn.15763
https://doi.org/10.1371/journal.pone.0249681
https://doi.org/10.1080/13561820.2019.1646229
https://doi.org/10.1039/d3ta05278h
https://doi.org/10.3390/su142013123
https://doi.org/10.3390/math12111620
https://doi.org/10.1109/access.2023.3348091


X. Zhao et al. 
 

 

DOI: 10.4236/jss.2025.131022 382 Open Journal of Social Sciences 
 

Stewart, R., & McMillan AM, F. (2021). Australia’s Rural Health Multidisciplinary Training 
Program: Preparing for the Rural Health Workforce That Australia Needs. Australian 
Journal of Rural Health, 29, 617-619. https://doi.org/10.1111/ajr.12808 

Su, J. (2024). Webhole: Developing a Web-Based Hands-On Learning Environment to As-
sist Beginners in Learning Web Application Security. Education and Information 
Technologies, 29, 6579-6610. https://doi.org/10.1007/s10639-023-12090-z 

Sullivan, C., Quaintance, J., Myers, T., Rogers, B., Gaddis, M., & Pirani, N. (2023). A Frame-
work to Support Medical Students’ Professional Development during Large-Scale Soci-
etal Events. Academic Psychiatry, 47, 422-427.  
https://doi.org/10.1007/s40596-023-01795-5 

Wu, C., Li, W., Tao, H., Zhang, X., Xin, Y., Song, R. et al. (2023). Cost-Effectiveness of 
First-Line Immunotherapy for Advanced Non-Small Cell Lung Cancer with Different 
PD-L1 Expression Levels: A Comprehensive Overview. Critical Reviews in Oncol-
ogy/Hematology, 193, Article ID: 104195.  
https://doi.org/10.1016/j.critrevonc.2023.104195 

https://doi.org/10.4236/jss.2025.131022
https://doi.org/10.1111/ajr.12808
https://doi.org/10.1007/s10639-023-12090-z
https://doi.org/10.1007/s40596-023-01795-5
https://doi.org/10.1016/j.critrevonc.2023.104195

	The Exploration of the Comprehensive and Advanced Training Transformation Model for New Engineering Graduate Students
	Abstract
	Keywords
	1. Situation Analysis
	1.1. Employment Issues 
	1.2. Psychological Issues 
	1.3. Educational System and Training Issues

	2. Tactics and Measures
	2.1. Introducing Micro-Lectures and Reconstructing the Knowledge System
	2.2. Mentor-Team Leadership for Enhancing Practical Skills
	2.3. Energy Leadership and Future Guidance

	3. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

