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Abstract: Engineering education certification is a comprehensive evaluation of educational institutions, curriculum settings 
and teaching quality, which plays a very important role in engineering education. The grassroots teaching organization 
is the main body and cornerstone of the implementation of education. The construction of the grassroots teaching 
organization suitable for engineering education certification is the inevitable requirement of engineering education. This 
article analyzes the requirements of engineering education certification for grassroots teaching organizations, points 
out the existing problems in grassroots teaching organizations, and further proposes ways to reform grassroots teaching 
organizations.
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1. Introduction
Engineering education plays an important role in economic development. Engineering disciplines cover a 
wide range of fields, from infrastructure construction to high-end manufacturing, from energy development to 
information and communication, all of which are important pillars for the economic development.

Engineering education certification, as an important means to improve the quality of engineering 
education [1] helps in promoting the reform and development of engineering education, and enhance the 
international competitiveness of engineering education, which has become increasingly important [2–4]. In 2016, 
China officially became the 18th member country of the Washington Agreement, which marks that the quality 
of China’s undergraduate engineering education has reached the recognition of international certification 
standards and realized the substantial equivalence of international mutual recognition quality standards. By 
the end of 2022, a total of 321 institutions of higher learning in China had certified 2,385 majors, covering 24 
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engineering majors [5].
In the process of promoting and implementing engineering education, grassroots teaching organizations in 

colleges and universities are the main force [6–8]. They are responsible for key links such as specific curriculum 
setting, teaching plan formulation, textbook selection and teaching implementation to ensure the professionalism 
and systematic of engineering education [9–10]. Through careful organization of teaching activities, grassroots 
teaching organizations can provide students with comprehensive and in-depth opportunities to learn and 
practice engineering knowledge, help them master solid basic engineering theories and skills, and promote the 
achievement of training goals [11]. In addition, grassroots teaching organizations in colleges and universities are 
an important driving force for the reform and innovation of engineering education [12–13]. In the face of rapidly 
changing engineering fields and constantly updated technical requirements, grassroots teaching organizations 
should be able to grasp the pulse of this era [14], adjust teaching content and methods accordingly, and promote 
the reform and innovation of engineering education [15].

2. Requirements of engineering education certification for grassroots teaching 
organizations in colleges and universities

(1) In terms of teaching concepts and objectives, grassroots teaching organizations need to establish 
teaching concepts that are consistent with engineering education certification, emphasizing student-centered, 
output-oriented and continuous improvement. This means that grassroots teaching organizations need to pay 
attention to the overall development of students, and pay attention to cultivating students’ practical ability, 
innovative spirit and teamwork ability. At the same time, grassroots teaching organizations also need to clarify 
training goals according to certification requirements to ensure that the students they cultivate can meet the 
needs of the industry and social expectations.

(2) In terms of course setting and teaching content, grassroots teaching organizations need to optimize the 
course structure and update the teaching content according to the certification standards and industry needs. 
Grassroots teaching organizations need to pay attention to the latest developments and technological changes in 
the field of engineering, integrate cutting-edge knowledge into the curriculum, and ensure the advancement and 
practicability of the curriculum. In addition, grassroots teaching organizations also need to pay attention to the 
combination of theory and practice, increase practical teaching links and improve students’ practical ability.

(3) In the construction of teaching staff, grassroots teaching organizations need to strengthen the 
construction of teaching staff, improve the teaching level and professional ability of teachers. Grassroots 
teaching organizations need to introduce and train teachers with engineering background and rich teaching 
experience, encourage teachers to participate in engineering practice and research activities, and improve 
teachers’ practical ability and innovative spirit. At the same time, grassroots teaching organizations also need 
to strengthen the training and assessment of teachers to ensure that teachers can meet the requirements of 
engineering education certification.

(4) In terms of the guarantee of teaching conditions and resources, the grassroots teaching organizations 
need to improve the teaching conditions and provide sufficient teaching resources. This includes the 
construction of advanced laboratories, practice bases and other practical teaching facilities to provide students 
with a good practice environment. In addition, grassroots teaching organizations also need to strengthen 
cooperation with enterprises and industries, strive for more external resource support, and improve the quality 
and effect of practical teaching.
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(5) In terms of teaching management and quality control, grassroots teaching organizations need to 
establish a perfect teaching management and quality control system. This includes formulating scientific 
teaching management systems and norms, strengthening the monitoring and evaluation of the teaching process, 
so as to continuously improve teaching quality of learning. At the same time, grassroots teaching organizations 
also need to establish an effective feedback mechanism to collect and deal with the opinions and suggestions 
of students, teachers and society on teaching in a timely manner, so as to provide strong support for teaching 
improvement.

3. Current problems faced by grassroots teaching organizations in colleges and 
universities

(1) The grassroots teaching organizations do not know enough about the importance of engineering 
education

In terms of teaching ideas and objectives, the grassroots teaching organizations often pay too much 
attention to the traditional knowledge transfer and theoretical teaching, but neglect the practicality and 
innovation of engineering education. They may not fully understand the concepts of engineering education 
certification, leading to a disconnect between teaching goals and industry needs and social expectations.

Grassroots teaching organizations may lack awareness of alignment with engineering education 
accreditation standards. They may fail to adjust and optimize the course structure according to the certification 
requirements and industry needs, resulting in an outdated curriculum system and slow content update that 
cannot meet the professional and cutting-edge requirements of engineering education.

(2) Grassroots teaching organizations often do not pay enough attention to teachers’ engineering 
background and practical experience

When introducing teachers, many colleges and universities pay more attention to their theoretical level and 
scientific research achievements but ignore their engineering background and practical experience. As a result, 
candidates with rich engineering backgrounds and practical experience are underestimated. They cannot be 
added to the teaching team, resulting in the overall quality and ability of the teaching team failing to meet the 
needs of engineering education.

Grassroots teaching organizations have relatively limited resources and may be unable to carry out 
adequate engineering training and development programs to help teachers upgrade their engineering background 
and practical experience. This may result in teachers lacking the necessary skills and knowledge when faced 
with practical problems.

(3) The basic teaching organization has the problems of unclear responsibilities, poor coordination between 
departments, and insufficient engineering practice conditions

In some colleges and universities, the boundary between teaching and research departments and course 
groups is blurred, resulting in frequent changes in the distribution of teaching tasks, and it is difficult for 
teachers to define their responsibilities clearly and cannot continuously invest in the same course. Frequent 
changes in the curriculum can bring additional work burdens to teachers. Teachers need to constantly adapt to 
new teaching contents and methods, which not only increases the difficulty of lesson preparation, but also may 
affect teachers’ teaching enthusiasm and career satisfaction. Frequent changes to the curriculum can also have 
a negative impact on students. Students may have difficulty keeping up with changes in the curriculum, leading 
to a decrease in learning effectiveness. This situation not only affects the efficiency of teaching work but even 
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affects the quality of teaching.
Poor coordination of grassroots teaching organizations results in difficulty in integrating engineering 

practice resources and cannot effectively support students’ engineering practice. For example, key resources 
such as laboratories, equipment, funds and instructors may not be properly allocated due to communication 
barriers between departments, resulting in inefficient use of resources or even idle. If the practical teaching 
resources cannot be effectively integrated, it results in insufficient resources and improper deployment. Students 
may not be able to carry out sufficient experimental operations, or can only carry out simplified practical 
projects, and the knowledge gained by students in theoretical study may not be verified and applied in practice. 
This situation will limit the scope and depth of students’ practice, which will directly affect the quality of students’ 
practice and even seriously affect the development of students’ professional literacy and comprehensive ability.

4. Grassroots teaching organization reform under the background of engineering
education certification

(1) Clarify the reform objectives, align the certification standards, optimize and build the organizational
structure suitable for engineering certification

Grassroots teaching organizations should first clarify the goal of the reform, that is, to improve the quality 
of engineering education and cultivate high-quality talents who meet the certification standards and industry 
needs. This requires grassroots teaching organizations to deeply understand the connotations and requirements 
of certification standards and integrate them into daily teaching to ensure the achievement of teaching goals.

Combined with the requirements of engineering certification, it is important to carefully sort out the scope 
of responsibilities of grassroots teaching organizations, clarify the responsibilities of relevant departments and 
posts, avoid duplication and emission of work, and ensure the smooth progress of teaching work. It is necessary 
to establish a cross-departmental cooperation mechanism, strengthen the communication and cooperation 
between teaching and research departments, curriculum groups and other grassroots teaching organizations, 
form a joint force, and jointly promote teaching reform and teaching quality improvement. Following the 
requirements of the project, a special teaching research and reform center can also be established to be 
responsible for the planning, implementation and evaluation of teaching reform, promote teaching innovation 
and strengthen continuous improvement.

(2) Improve management systems, strengthen intelligent construction, and ensure the effective
implementation of quality monitoring and evaluation mechanisms

The teaching organization can establish and improve the standard system of teaching management, clarify 
the requirements of teaching management, and ensure the standardization and institutionalization of teaching 
work. Besides, it can also establish a scientific incentive and restraint mechanism, reward individuals and teams 
with excellent teaching performance, and supervise and rectify poor teaching work.

The rapid development of information technology will have a profound impact on the reform of grassroots 
teaching organizations in colleges and universities. In the future, colleges and universities will rely more on 
information means, such as online education platforms, unified practice resource management platforms, 
intelligent teaching systems, etc., to optimize the teaching process and improve teaching efficiency. At the same 
time, the application of technologies such as artificial intelligence, big data and AI models will help grassroots 
teaching organizations in colleges and universities achieve personalized teaching and precise management to 
meet the diversified learning needs of students.
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Grassroots teaching organizations should establish a scientific teaching quality monitoring and evaluation 
mechanism, and regularly evaluate and give feedback on teaching quality. Through the collection and analysis 
of teaching data, the problems and deficiencies in the teaching process are found, and adjustments and 
improvements are made accordingly. At the same time, the evaluation results should be used as an important 
basis for teachers’ assessment and rewards to stimulate their teaching enthusiasm and enthusiasm.

(3) Deep integration of industry, university and research, optimization of the curriculum system, and
strengthening practical teaching links

Grassroots teaching organizations in colleges and universities will pay more attention to the deep 
integration with the industry, and introduce and train teachers with engineering backgrounds and practical 
experience. Through school-enterprise cooperation and the integration of industry-university-research, courses, 
practical projects and teaching resources will be jointly developed to achieve positive interaction between 
education and industry. This will help improve students’ practical ability and innovation ability, and cultivate 
more high-quality talents who meet the needs of the industry.

Grassroots teaching organizations should optimize and update the existing curriculum system according to 
certification standards and industry needs. On the one hand, outdated and repetitive curriculum content should 
be deleted, and cutting-edge and cross-cutting curriculum content should be added. On the other hand, educators 
should pay attention to the combination of theory and practice, add more practical links such as experiments 
and practical training, and continuously improve students’ practical ability and innovative spirit.

Engineering education certification emphasizes students’ practical ability and innovative spirit. Grassroots 
teaching organizations should improve the practical teaching system, increase the proportion of practical 
teaching and improve the quality of practical teaching. More practical opportunities and platforms can be 
provided for students by establishing practice bases inside and outside schools and carrying out school-
enterprise cooperation.

5. Conclusion
The reform of grassroots teaching organizations under the background of engineering education certification is 
a systematic project, which needs to start from many aspects. By making clear the reform objectives, optimizing 
the curriculum system, strengthening the construction of teachers, improving the practical teaching system, 
establishing the teaching quality monitoring and evaluation mechanism, and promoting the implementation of 
information technology and other measures, the grassroots teaching organizations can continuously improve the 
teaching quality and level, and make greater contributions to the training of high-quality engineering talents.
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