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Abstract: In the implementation of the EPIP teaching model in Indian Luban 

workshops and higher vocational colleges in China, the teaching content and data 

collection were reconstructed based on the student's field of vision, and a student-

centered optimal batch model was constructed in practice. The application of the 

model in different professional courses shows that it can improve the EPIP teaching 

quality to some extent, and then interprets the significant effect of the coupling 

between EPIP teaching model and optimal batch model from the aspects of 

preconditions, forming factors, innovative value, and project accuracy. 
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1. EPIP teaching mode in higher vocational colleges from the perspective 

of students 

The Engineering Practice Innovation Project (EPIP) is a new teaching mode of 

cultivating technical and skilled talents under the guidance of engineering projects 

with actual engineering as the background, engineering Practice as the guidance and 

innovation ability training as the goal. The EPIP teaching model starts from students' 

"interests", takes "real engineering" as a case, conducts actual combat and testing 

through "project practice", and continuously expands "innovative thinking" to enrich 

students' project theoretical knowledge system and engineering practice innovation 

experience, broaden their professional horizon and enhance professional quality. 

The EPIP teaching model is an important part of the Luban Workshop. It is found that 

the most direct receptor is the students through the higher vocational education in 

China and India. The model implemented by the relevant higher vocational colleges 

from the perspective of students refers to the "student-centered" teaching theory. 

Firstly, it cultivates students' ability to discover and solve problems in engineering 

projects, inspires students' interest, activates their thought, explores their potential, 

and promotes individualized development; secondly, it cultivates students' practical 
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ability based on their own interests; finally, it promotes the formation of the 

improvement of "student-centered" self-learning ability. EPIP from the perspective of 

students starts from imparting professional knowledge and cultivating professional 

skills through the alternation and integration of practice and innovation in engineering 

projects. This training model that fully focuses on students' emotions and enhances 

students' autonomous learning ability is fundamentally a student-centered teaching 

model. 

 

2. Optimal batch model generated in EPIP teaching practice 

The model implements engineering practice-oriented and real task-driven teaching in 

the context of engineering. The practical carriers and situations used in teaching are 

real sites, high simulation, and the combination of virtual and real, software and 

hardware as well as internal and external schools. Therefore, it is necessary to divide 

EPIP curriculum knowledge and skills into several independent and joinable projects, 

so as to enhance the flexibility of the course and realize the flexibility of the course 

structure.The teaching model starts from guiding and inspiring students' "interests", 

taking "real engineering" as a case, carrying out actual combat and testing through 

"project practice", and constantly expanding "innovative thinking", so as to enrich 

students' project theoretical knowledge system and engineering practice innovation 

experience, explore the potential of students, promote the development of students' 

personality, and cultivate students' creative spirit and ability. The realization of these 

cannot be achieved without the seamless interaction between teachers and students, 

which directly leads to the need for scientific and accurate class hours and class 

students, thus giving birth to the optimal batch model. 

2.1 Implementation of EPIP Teaching Mode 

Based on the EPIP practice data of three consecutive years of elevators, electrical 

automation and other majors in Luban Workshop in India and related higher vocational 

colleges, the relationship research, between the number of hours and the number of 

students who passed the courses of "Intelligent Elevator Installation and Maintenance" 

and "Automated Production Line Installation and Commissioning", has laid a scientific 

quantitative foundation for the integration of theory and practice under the EPIP 

teaching model. 

2.2 Reconstructing teaching content and collecting raw data 

EPIP requires students to really learn and practice, so that classroom teaching can be 

rejuvenated because of "authenticity" and "completeness". Therefore, taking the 

"Intelligent Elevator Installation, Adjustment and Maintenance" course of the elevator 

major in the sampled colleges as an example, the number of hours required for the 

course content is reorganized as follows according to the needs of students. 
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The general study hours, human-machine study hours, interactive study hours, and 

each student's interactive study hours are all integrated with theory and 

practice.General study hours equivalent to the traditional theory study hours and the 

sum of the human-machine study hours and interactive study hours is equivalent to 

the practice study hours of the traditional school, which truly achieves engineering 

practice-oriented teaching, real questions are done, real questions are reworked, and 

real questions are imitated. The EPIP teaching model builds a practical platform for 

students to learn "freely", and strives to cultivate students' interest in learning, 

improve learning efficiency, promote the update and expansion of knowledge, and 

truly realize the transformation from "teacher" as the center to "student" as the center. 

2.3 The principle of optimal batch model 

The time that required by the implementation of EPIP for students to familiarize, 

appreciate, manipulate, perceive, control and comprehend the machine independently 

is called human-machine study hours, in which students interact with machines and 

students evaluate each other. Students in the same batch need to imitate each other, 

learn from each other, help each other, and explore each other at the same time, 

which is relatively stable, independent of the batch of students, and changes with the 

batch. The total number of students for a major in each level is fixed, and the batches 

in the man-machine study hours are inversely proportional to the student batches. 

That is, the more batches (class size) of each level of students, the fewer batches 

(number of classes), and the smaller the man-machine study hours; conversely, the 

smaller the student batches, the larger the batches, and the greater the man-machine 

study hours. 

What changes evenly with the change of the number of students is the time when the 

teacher interacts with each student, the time that other students observe, perceive, 

and practice. This time has a positive linear relationship with the batch of students. 

 

Figure 1: Optimal batch graph 
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SH Study hours 

OSH Optimal study hours 

BP Best point 

LTL Learning time line 

TI-LTL The interactive learning time line 

THC-LTL The human-computer learning time line 

TOB The optimal batch 

SN Students numbers 

The optimal batch is the number of students at the minimum EPIP credit hours. It is 

the EPIP learning time curve drawn by the addition of ergonomic time and interactive 

learning time (see figure). The human-computer learning time line and the interactive 

learning time line intersect at a point in the first quadrant formed by students’ numbers 

and hours. This point corresponds to the lowest point of the EPIP time line, and the 

best point corresponds to the school hours on the vertical axis. (The interactive 

learning time is equal to the man-machine learning time), and the number of students 

corresponding to the optimal point is the optimal batch (the number of students in a 

batch of students that saves the most school hours, see the optimal batch point on 

the horizontal axis in the Figure 1. 

Each Student Necessary Interactive Hours is the minimum interactive learning hours, 

which formed through the data collection from the students' field of view in the EPIP 

experimental class of Chinese and Indian students, for each student centered on the 

students' needs. The number of Each Student Necessary Interactive Hours has errors 

because of the differences in the speed of understanding, the depth of perception, 

and the strength of hands-on ability. 

2.4 The formula for the optimal batch model 

The general study hours does not change with the change of the number of students, 

showing relative irrelevance. There is no relevant inquiry in the formula. The human-

computer hours and interactive study change with the change of the number of 

students. The established mathematical formula is: 

MMH= TNSPMPL/SB ×MMHEBS 

IH = SB / 2 × ESNIH 

It utilizes the extremum principle of calculus in mathematics to establish a 

mathematical relationship that minimizes the sum of man-machine hours and 

interactive learning for each course in each grade, and after taking a derivative of it, 

the optimal batch model formula is derived as: 

 

ESNIH

MMHEBS*TNSPMPL*2
TOB 

 
Where 
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TOB The optimal batch 

SB Student batch 

IH Interactive hours 

ESNIH Each student necessary interactive hours 

MMH Man-machine hours 

TNSPMPL Total number of students per major per level 

MMHEBS Man-machine hours of each batch of students 

ESNIH Each Student Necessary Interactive Hours 

 

The formula for calculating the optimal hours (TOH) is: 

ESNIH*MMHEBS*TNSPMPLTOH   

 

2.5 Assumptions of the optimal batch model 

The research is based on the following assumptions: first, the number of students can 

be replenished in time, and there are no special circumstances such as students being 

unable to go to training positions; second, the total number of hours of a certain 

course in a semester is a relatively stable constant; third, the number of class hours 

of each EPIP teaching program can be estimated, and it can be divided into man-

machine hours and interactive hours; fourth, each student's EPIP interactive hours are 

balanced; fifth, there is no shortage of training venues and equipment.  

 

3. The coupling effect of EPIP teaching model and optimal batch model 

3.1 The engineering of the EPIP teaching environment is a prerequisite for the 

optimal batch model 

The "engineering" of EPIP refers to cultivating students' "engineering" thinking and 

"engineering" professional quality in the process of vocational education. Situational 

teaching methods can be used to reproduce the real environment of enterprises. The 

goal of "Teach with real engineering, follow real engineering and test with real 

engineering" is to enable students to solve practical problems in real situations, so as 

to enhance their professional competitiveness. 

The authenticity of the EPIP project comes from the real physical environment. From 

the perspective of students, it is to learn and master the existing theoretical systems 

such as engineering technology structure and technological process, and 

systematically develop a professional quality of engineering thinking. In the process 

of EPIP teaching practice, it is necessary to refine the content of each teaching link, 

form the interlocking and progressive links of each teaching project, and establish a 

teaching environment and carrier from simple projects to complex projects, so as to 

exercise students' autonomous learning ability, insight and problem analysis ability. 
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Taking the elevator profession as an example, elevators are special equipment, and 

the safe operation of elevators is related to life safety. Any behavior that is not 

manufactured, installed, and maintained in accordance with the elevator technical 

standards formulated by the state will cause potential safety hazards. Therefore, the 

elevator operation has strict access requirements, and must be certified to work. It is 

imperative to establish a "dual-certificate" integrated talent training model of "industry 

standards + job tasks + professional ability". From the perspective of students, the 

elevator industry standards and professional construction are connected, and the 

company's new standards, new technologies and new management norms are 

introduced into the professional construction. The expert group composed of school 

experts and enterprise technical backbones fully absorbs the suggestions of the 

students to decompose and extract the core professional competence, special 

competence and competence elements required for the work of specific occupational 

groups based on industry standards, design EPIP talent training programs and 

reorganize course teaching content. All of these are the preconditions for using the 

optimal batch model. 

3.2 The practicality of EPIP teaching leads to the formation factors of the optimal 

batch model 

The so-called "integration of theory and practice, integration of knowledge and action" 

is to carry out combined teaching of professional theory courses and practical training 

courses to stimulate students' active learning enthusiasm and interest. The integrated 

teaching of theory and practice is not only the displacement and conversion of 

teaching places, but also the improvement of teaching methods, curriculum design 

capabilities and effective teaching methods, and the integration and complementation 

of theoretical and practical teaching, so as to achieve the effect of complementing 

each other. 

EPIP teaching practice is realized by building an engineering environment and carrier, 

because this practicality requires the content of the course project to be divided into 

general education hours, man-machine hours, interactive hours, and Each Student 

Necessary Interactive Hours. This is entirely a more accurate assignment determined 

from the perspective of students. On this basis, a student-centered optimal batch 

model is established, which greatly stimulates students' interest in learning, improves 

learning efficiency, promotes knowledge update and expansion, and expands 

classroom capacity to implement the "ability-based" teaching idea, which is conducive 

to improving the timeliness of teaching, strengthening the training links, improving 

the efficiency of training, get closer to the job position, and effectively improving the 

effect of layered learning and personalized learning. 

From the perspective of students, there is a certain relationship between the human-
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machine hours, interactive hours, and Each Student Necessary Interactive Hours and 

the student batch and optimal hours. The relationship become the factors of the 

optimal batch model. 

3.3 The application of optimal batch model realizes the innovative value of EPIP 

teaching 

3.3.1 Innovation through optimal batch and optimal hours 

The first aspect of the innovation of EPIP teaching means that through the teaching 

design of engineering projects to let students interested in projects, consciously and 

actively observe and think, and actively discover problems (questioning spirit, which 

is a teaching and learning based on multilateral interaction of intelligence. Meanwhile 

it is a teaching activity that interacts with learning, and it is also a measure of 

innovative behavior and a method of innovative learning), activate subjective initiative, 

actively explores and innovates engineering projects, form a kind of engineering 

thinking and consciousness, and produce professional quality and technology of 

innovation and entrepreneurship. The second aspect refers to actively exploring and 

constructing a practical model of innovation and entrepreneurship education according 

to the characteristics and actual situation of students, and providing a series of 

relevant policies and measures, such as implementing the major and minor system, 

flexible credit system, and building innovation and entrepreneurship platforms. In the 

third aspect, the training path is a professional growth path from "apprentice worker" 

to "technician" to "field engineer". Students also show the stamina to improve to the 

expert level, and choose enterprise projects or independent innovation projects 

according to their professional direction. The above-mentioned three aspects of 

innovation are all based on the course throughout. The optimal batch and optimal 

hours are the basic factors to determine the course. Therefore, the application of the 

optimal batch model enriches the innovation of EPIP teaching. 

3.3.2 Innovation through interactive hours 

In the data mining of interactive learning hours, the redundant working steps, steps, 

actions and other time are removed to effectively improve the strength, speed, 

stability, accuracy and ingenuity, and the latest elevator industry standards (taking 

the elevator major as an example) are used to determine the interactive learning hours, 

and adapt to each student's interactive learning hours. According the new standards 

to guide the vocational skills competition, realizing the design mode of integrating the 

latest industry standards into the skills competition for the first time. Based on the 

latest vocational skills requirements and the industry's demand for skilled talents, the 

competition rules are formulated and the teaching resources are transformed, which 

provides a guide for the development of talents in the elevator industry, and realizes 

the innovation of the design mode of integrating the latest industry standards into the 
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skills competition. 

3.3.3 Innovation through human-machine study hours 

The ergonomics time deliberation is determined under the condition of special 

emphasis on students' visual threshold. In the process of individualized learning in 

which teachers and students overcome the time limit, the design of the teaching 

method of special elevator equipment has been improved, and the restriction that 

students cannot enter the elevator shaft and machine room has been overcome. In 

particular, the school-enterprise joint training has greatly improved the pass rate of 

the exam, improved the employability of students and has been highly praised by 

enterprises. 

The application of the optimal batch model realizes the innovation of EPIP teaching, 

which stems from the deep integration of production and education, the close 

cooperation between schools and enterprises, and the vocational education serves 

production and life. At the implementation level, "learn to know its application, use it 

to know its place, and know its existence", where "in" refers to its location and 

application. Innovation is more important, and it is also necessary to realize the 

realization of "knowing its generation in existence, knowing its origin from generation 

to generation, and knowing its derivation from the original". "Derivation" refers to its 

reproduction and change. 

3.4 Factors in the optimal batch model make the EPIP teaching project accurate 

A project is work to create a unique product, service, or outcome, and refers to a 

series of unique, complex, and interrelated activities. The projectization of EPIP 

teaching requires that in the process of teaching students to learn theoretical 

knowledge and practical skills, focus on cultivating core competencies, and the training 

of core competencies should be "project-based". Each course, each task, and each 

link must strive to reflect the integrity, and teachers guide students (teams) to keep 

doing a complete project. In the process of project-based teaching, teachers should 

cultivate students' cognitive ability in "independent thinking, logical reasoning, 

information processing, and word application"; cultivate students' team spirit of "self-

management and cooperation with others"; cultivate students' imagination and 

creativity To encourage students to explore, try boldly, and not be afraid of failure; 

guide students to actively adapt to social needs, and to cultivate students’ 

craftsmanship and sustainable development ability with hard work, dedication, and 

excellence. 

Compared with general skills training, the engineering project team is a more 

professionally responsible learning team that integrates theory and practice, and 

incorporates the literacy requirements of on-site engineering technicians (teachers or 

corporate mentors). To this end, each project team adopts the method of equipping 
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training teachers at the same time, complementing each other with the main teacher, 

and improving the quality of interactive learning hours. 

 

4. Conclusion 

In a word, the application of this student-centered optimal batch model can effectively 

solve the problem of scientific quantification of optimal hours and optimal batches in 

the implementation of EPIP teaching mode, it has reference value for the formulation 

of talent training programs for the implementation of EPIP integrated teaching of 

theory and practice. The application of the optimal batch model in different 

professional courses in relevant higher vocational colleges clarifies the complementary 

relationship between it and the EPIP teaching model, which is the basis for the full 

implementation of the EPIP teaching model, which has laid a solid foundation for the 

full implementation of the EPIP teaching model and is conducive to promoting the 

Luban workshop. It plays a positive role in promoting and guiding the construction of 

Luban workshops and vocational education course teaching activities, improving 

teaching quality, and perfecting education and teaching theories and methods. 
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