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Abstract. Entrepreneurship education in universities can only be truly effective 
when it is based on professional education and fully integrated into the develop-
ment of professional education. By implementing integrated education that com-
bines professionalism and entrepreneurship throughout the entire process of tal-
ent cultivation, the essence and charm of entrepreneurship education can be fully 
showcased. This study builds a multi-level three-dimensional creative integration 
curriculum system of "combination of general and professional", and implements 
the practical teaching method of "three divisions and five rings, project-driven, 
and using the analytic hierarchy process to build an evaluation index system for 
innovation and integration innovation ability, construct an evaluation model for 
innovation ability based on deep neural network, and form a closed-loop feed-
back teaching mode, which deeply integrated innovation and entrepreneurship 
education and professional education, and proposed a set of effective innovative 
talent training models for computer majors. By conducting practical explorations 
in computer-related majors, this training model has greatly ignited students' in-
terest in learning, enhanced their initiative in learning, established a sound growth 
system, fostered an innovative spirit, and developed their innovative abilities. As 
a result, the rates of students pursuing further education and employment have 
continuously increased. 

Keywords: Integration of Specialization and Innovation, Curriculum System, 
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1 Introduction 

The current trend in undergraduate talent training and curriculum reform in interna-
tional higher education is the integration of specialization and innovation. This involves 
incorporating entrepreneurial concepts, knowledge, and skills into the training process 
of specialized knowledge, creating compound innovative talents who understand spe-
cialized knowledge and possess entrepreneurial abilities [1]. Promoting the deep inte-
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gration of specialization and innovation is a crucial breakthrough to promote the com-
prehensive reform of higher education. However, achieving this integration for the 
whole and combining majors remains a hotspot and difficult point in higher education 
reform [2-3]. Currently, most colleges and universities adopt implementation modes such 
as the dual innovation curriculum system, dual innovation training programs, and busi-
ness incubation to promote specialization and innovation[4]. However, these modes en-
counter several problems, such as the inadequacy of public basic courses for entrepre-
neurship, limitations in in-depth dual-innovation elective courses, and the inability of 
dual-innovation training projects to form a stable system [5]. 

To address these common issues and achieve better integration, this paper aims to 
integrate specialization and innovation, highlight the characteristics of specialized 
courses, and improve the quality of talent training. Using the computer science major 
of Hebei Agricultural University as an example, this research has developed an effec-
tive implementation path for innovative talent training in computer majors. This path 
includes the construction of a multi-level and three-dimensional curriculum system that 
combines general and professional education, the implementation of practical teaching 
modes that are project-driven and competition-led with three divisions and five links, 
the application of diversified teaching methods that integrate specialization and inno-
vation, the creation of a "double qualification" teacher team that combines specializa-
tion and innovation, and the exploration of the implementation path for the integration 
of specialization and innovation in colleges and universities. 

2 The implementation plan for innovative talent training path 
based on integration of specialization and innovation consists 
of several elements.  

2.1 The "Hierarchical progressive, Dual-line parallel, Multi-level and Three-
dimensional" specialization and innovation integrated curriculum system. 

This System aims to integrate innovation and entrepreneurship knowledge, ability, 
awareness, and spirit into specialized courses. This system involves adjusting the cur-
riculum, exploring entrepreneurship education resources within specialized courses, 
and optimizing talent training programs[6]. 

By integrating the core competencies of innovation into the training goals of spe-
cialized talents, a curriculum system that combines general and specialized education 
is created. The system is hierarchical and progressive, dual-line parallel, multi-level, 
and three-dimensional. It consists of general education training, empowerment training, 
and project practice. The system is designed to promote the two main teaching lines of 
"innovation" and "entrepreneurship" in parallel, with both lines embodied in the general 
and professional education courses, professional and creative integration courses, and 
independent learning courses. 

In this system, general education courses are used to cultivate innovative interests, 
specialized courses are used to develop innovative knowledge and abilities, and self-
learning courses are used to promote innovative practical abilities[7]. The three types of 
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courses are set up in a crisscross manner, establishing a new intra-curriculum design 
mechanism for the education of "integration of expertise and innovation." This system 
aims to promote the gradual improvement of students from innovation and creativity to 
entrepreneurship. 

 

Fig. 1. Specialization and innovation integrated curriculum system 

Figure 1 illustrates the curriculum system of specialization and innovation integra-
tion. In this system, the general education course is open to all students, and compulsory 
and elective courses of general education in innovative education are offered. For in-
stance, in the first year, students can take the "Fundamentals of Innovation and Entre-
preneurship" course to gain knowledge and develop innovative ideas based on the in-
novation and entrepreneurship thinking model.In the specialization and innovation in-
tegrated courses, teachers should combine specialized courses with innovation and en-
trepreneurship teaching objectives. This can be achieved by analyzing typical work 
tasks of the course, integrating innovative and entrepreneurial thinking into specialized 
courses, and converting real projects reflecting specialized training goals into teaching 
cases. By doing so, specialized and innovative thinking habits can be cultivated.For 
example, our school's characteristic course "Introduction to Smart Agriculture" com-
bines information technology with agricultural production. Students can learn about 
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advanced technologies such as the Internet of Things, Big Data, and Artificial Intelli-
gence used in digital agriculture. Practical application case teaching is also used to cul-
tivate students' specialized interests and pride, laying a solid foundation for the cultiva-
tion of innovative talents for rural revitalization. Additionally, the "Specialization and 
innovation Integration Independent Learning Course" is a specialized development 
course that introduces specialized talent training programs. It includes setting up "Spe-
cialized Comprehensive Internship" as a precursor to graduation internship and gradu-
ation design. This teaching link helps bridge the gap between theory and innovative 
practice. Students can choose to enter various innovative studios with distinct themes 
based on their interests and personal career planning. They can also participate in tar-
geted training camp activities, which enable them to develop the ability to enter enter-
prise internships.Through the development of these three different types of courses, the 
curriculum system of specialization and innovation integration is constructed. This sys-
tem is designed to be layer-by-layer progressive, organically connected, scientific, and 
reasonable[8]. 

2.2 The practical teaching model of integration of innovation, creativity and 
entrepreneurship with "three mentors, five circles, project-driven, and 
competition guidance". 

This teaching model is based on the CDIO philosophy and emphasizes learning engi-
neering technology through student initiative, practice, and organic connection between 
the curriculum[9]. The three teachers involved in this teaching model are school tutors, 
enterprise tutors, and senior "student teachers". The teaching process is project-driven 
and consists of five learning links from project preparation to project application. In the 
project implementation process, we simulates an enterprise echelon structure and cre-
ates an integrated environment of enterprise-style work and learning. Through four spe-
cialized activities of "thinking training, skill learning + practical operation + project 
practice + achievement incubation", the teaching model cultivates students' vocational 
core competencies and improves their innovation and entrepreneurship ability. The 
model also explores new forms of practice such as "Innovation Studio" and "Innovation 
Bootcamp" to incubate innovation and entrepreneurship teams, promote the transfor-
mation of works to products, and develop high commercial value product series. 

About the implementation of the "four progression" model. In the first semester, 
students begin as apprentices in the studio, where they receive systematic skills train-
ing, engage in virtual projects, and study exemplary cases. Through this process, they 
gradually develop basic professional qualities, gain confidence, and acquire specialized 
role recognition and an understanding of innovation. In the second semester, students 
join project teams and become team members. They participate in project simulations, 
enhancing their specialized role recognition and gaining experience in innovation. In 
the third and fourth semesters, students receive core skills training in the studio. The 
training progresses from basic skill-building to advanced core skill development for 
projects, enabling students to experience the job docking process and transition from 
beginners to becoming main contributors to the studio's work. Innovation is further 
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emphasized during this period. In the fifth and sixth semesters, students form innova-
tion and entrepreneurship teams and incubate projects, promoting the transition from 
"works" to "products." Through this process, they develop products with high commer-
cial value and complete the transformation from students to professionals. Overall, the 
"four progression" model is designed to facilitate a comprehensive learning experience 
for students, enabling them to develop skills, knowledge, and attitudes required for pro-
fessional success. 

We prioritize competition as a means to foster learning, innovation, and teaching. 
To achieve this, we transform winning projects from college student entrepreneurship 
competitions, innovative design competitions, and specialized skills competitions such 
as "Internet +", "Challenge Cup", "Create Youth", and "Electronic Design Competi-
tion" into specialized course practice projects. By doing so, we establish an innovative 
talent training model that is guided by competitions, which helps to cultivate students' 
practical ability. 

 

 

Fig. 2. The Students participation data in the last five years 

Regularly-held training and competitions have become an integral part of cultivating 
students' practical ability and innovation skills. Participation in intramural competitions 
has reached over 95% of the total number of students in the major, covering a wide 
range of students. Figure 2 statistics the college students' participation in competitions 
and awards in the past five years. From the figure, it can be seen that since the imple-
mentation of specialized and integrated education in 2020, both the number of param-
eters and the number of awards have increased significantly from 2021 to 2023. This 
approach increases the opportunities for students to engage in practical exercises and 
improve their practical ability. 
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2.3 An evaluation system for innovative ability of students in integrated 
education combined with deep neural networks. 

The ultimate goal of creative and integrated education is to improve students' innova-
tion ability, so an evaluation model of students' innovation ability based on deep neural 
network is constructed to form a closed-loop education model and generate a feedback 
mechanism[10]. The content of this model evaluation is the innovation ability of stu-
dents. Firstly, the analytic hierarchy process is used to construct the evaluation index 
to form a complete hierarchical analysis evaluation system of students' innovation abil-
ity. First-level indicators, second-level indicators and corresponding weights are deter-
mined in Table 1. 

Table 1. Evaluation Index of Innovation Capability 

First-level indicator  weight Second-level indicator weight 

Activity after class 
 

0.16 
After class practice index 0.55 

Task completion index after class 0.45 

normal performance 
index 

0.25 
usual test index 0.6 

Classwork Index 0.4 

classroom activity 0.21 
classroom speech 0.4 
group discussion 0.3 
Interactive index 0.3 

End-of-semester chal-
lenge for major home-

work completion 
0.38 

Work Roadshow Explanation Index 0.45 

Completion Index of Major Works 0.55 

 
After completing the hierarchical system of innovation ability indicators, the deep 

neural network model is used to determine the students' innovation ability. The second-
ary evaluation indicators are used as input, and the students' grades and data are used 
as the training database to obtain the evaluation of students' innovation ability through 
training. First of all, according to the position of different layers, the whole neural net-
work can be divided into the following three layers: input, hidden and output. The first 
and last layers are the input and output layers, and the middle ones are all hidden layers, 
which are connected to each other. Each neuron in the i-th layer in the hidden layer is 
connected to each neuron in the next layer. In addition to the first layer and the last 
layer of the deep neural network, there can be many layers in the middle, and many 
parameters will be derived, so the linear relationship w and bias b must establish 
rules[11-12]. 

By analyzing the mixed teaching data in creative fusion teaching, some students' 
innovation ability is predicted and verified. The verification data has a total of 400 
samples, and 30 training samples and 10 test samples are generated according to the 
grades of midterm assignments and unit tests. The number of iterations was initially set 
at 1500, and the classification analysis of qualified and unqualified, as well as the re-
gression analysis of 10 divisions, 5 divisions and 1 division were carried out, and the 
results are shown in Table 2. 
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Table. 2. Data related to prediction and evaluation results 

correlation coefficient Hierarchical Evaluation Results 
Eligibility judgment 99.618 

10 intervals 98.824 
5 intervals 95.238 
1 intervals 91.531 

The correlation coefficients of the prediction results of the hierarchical evaluation 
model based on the deep neural network are all higher than 90%, which has good pre-
dictive computing ability, and can accurately evaluate the students' innovative ability 
through verification. 

3 Conclusion 

In the context of innovation-driven social transformation and economic development, 
cultivating innovative talents has become a crucial task for Chinese universities. It is 
not only a national requirement but also an international trend in higher education to 
integrate specialization and innovation in the education system, as it is an effective way 
to cultivate innovative talents. The computer science program at our university has de-
veloped an effective implementation path for this type of training, which includes con-
structing a curriculum system that integrates specialization and innovation, exploring 
diverse teaching methods, building practical teaching models, and the construction of 
the evaluation system of innovation ability of integration of specialization. 

The implementation of this reform has seamlessly integrated the concepts of inno-
vation education into specialized education, promoting a new teaching mode that com-
bines practice and theory. This approach has respected individual differences, stimu-
lated students' interest and learning initiative, and cultivated application-oriented senior 
specialized talents who possess both specialized technological skills and innovative 
thinking and spirit, thereby meeting the requirements of social industry enterprises. Un-
der this training mode, students have won 15 national awards and more than 200 pro-
vincial awards in innovation and entrepreneurship competitions, and the graduate en-
trance examination rate has increased steadily. Graduates have secured employment 
with well-known domestic companies, where they have played key roles. Additionally, 
the training of teachers has also yielded remarkable results, with over 30 provincial and 
ministerial level teaching and research projects and more than 20 provincial and mu-
nicipal level teaching achievement awards. 
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        The images or other third party material in this chapter are included in the chapter's
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permission directly from the copyright holder.
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