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Abstract. Under the background of digital education, new challenges have been 

raised to the curriculum teaching of "specialized innovation and integration". 

Taking the course of concrete structure mapping and reinforcement calculation 

as an example, this paper expounds the course teaching reform plan from the 

aspects of refining the course teaching objectives, optimizing the teaching design 

and integrating the course content. It aims to combine professional knowledge 

with innovation and entrepreneurship education, cultivate students' innovation 

consciousness and improve students' innovation ability, and has certain signifi-

cance for cultivating talents with innovation consciousness and innovation abil-

ity. 
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In 2018, the Opinions of The State Council on Promoting High-quality Development of
Innovation and Entrepreneurship to Create an upgraded version of "Mass Innovation
and Entrepreneurship" pointed out that innovation is the first driving force for leading
development and the strategic support for building a modern economic system, and it is
necessary to continue to strengthen innovation and entrepreneurship education for
college students；In September 2021，The State Council issue <The Guiding Opinions
of The General Office of the State Council on Further Supporting College Students'
Innovation and Entrepreneurship>,pointed out that college students are the new force
of mass entrepreneurship and innovation, innovation and entrepreneurship education
should run through the whole process of talent training, enhance the innovative spirit
and entrepreneurial consciousness of college students, and encourage teachers to carry
out appropriate teaching reform. In the report on the work of the Government in 2024, it
is proposed to vigorously develop digital education. Under the background of digital
education, it has become an important task for colleges and universities to deeply
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integrate innovative education and professional education, build specialized and in-
novative integrated demonstration courses, and deepen teaching reform[1-3].

The course of Concrete structure drawing and reinforcement calculation is basic
Courses in Discipline for Engineering Management Major. It covers the structure chart
reading and  reinforcement structure of Frame column, frame beam, shear wall and
other structural members; Through the study of this course, students can master the
knowledge of reinforcement structure, have the ability to consult the atlas, and cultivate
students' innovative consciousness and independent learning ability; But the
knowledge points of the course are more, the content is more abstract, the single
teaching mode can not meet the requirement of education personnel training in the new
era. Therefore, it is necessary to carry out student-centered teaching reform in teaching.

2 Curriculum Teaching Reform Plan

2.1 Refine the Course Teaching Objectives

The teaching goal of this course is to cultivate students' abilities in four aspects:
knowledge (theoretical knowledge, practical skills), emotion (sense of mission, re-
sponsibility), intention (engineering awareness, communication ability), and action
(participation belief, practical experience).And then determine knowledge goals (pro-
fessional knowledge, professional skills, etc), ability goals (learning methods, working
methods, etc), and quality goals (solidarity and cooperation, professional ethics, etc).

Knowledge Object.
Able to consult 22G101 atlas, read concrete structure construction drawings, master

the knowledge of steel structure; Applying the knowledge of concrete structure flat-
tening, solving practical engineering problems from multiple angles.

Ability Object.
Cultivate students' ability to read the construction drawing of concrete structure and

calculate the amount of steel works; Cultivate students' awareness of "questioning",
and improve students' ability to find and solve problems.

Quality Object.
The educational object is to train students to solve practical engineering cases from a

new Angle and with new methods, stimulate students' innovative spirit, and put forward
solutions with theoretical knowledge. And it cultivates students' habit of strictly ob-
serving various standards and norms, enhances the awareness of abiding by discipline
and law, and cultivates good professional ethics.
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2.2 Optimized the Design of Course Teaching

In the teaching, the existing teaching design is optimized, and the teaching imple-
mentation steps of "one three three" are adopted. It closely focuses on the teaching goal
of "cultivating students' innovative consciousness and improving students' knowledge
application ability", and divides the teaching process into three parts: "Pre-class +
Mid-class + Post-class". The teaching process is divided into three steps: "speaking +
introducing + practicing"[4] (As shown in Figure 1).

Fig. 1. The teaching implementation steps of "one three three".

Before each class, the teacher first determines the sub-course objectives according to
the overall course objectives, and integrates the teaching contents according to different
course objectives; Secondly, establish the corresponding online resources and prepare
the teaching materials of this lesson; Finally, according to the teaching content to
determine the appropriate teaching methods. Introduce engineering cases and BIM
teaching cases into classroom teaching, and guide students to consult related atlas; The
relevant subject competition questions are integrated into the online practice, and the
students' grasp of knowledge is timely counted. In the Post-class stage, by guiding
students to participate in relevant discipline competitions, assign expansion tasks, and
other activities to cultivate students' innovation ability and evaluate students' learning
results.

2.3 Reorganize the Course Content

According to the teaching objectives, the teaching content is integrated, and the course
is divided into three parts: concrete structure drawing, concrete structure and rein-
forcement engineering quantity calculation, and knowledge expansion. And the content
of each section supports the teaching objectives of the course (As shown in the Table
1).
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Table 1. The supporting relationship between course content and course teaching objectives.

Course content Course teaching objective

Identification of
concrete structure
and reinforcement

construction

Students can consult the 22G101 atlas, read the flat construction
drawings of concrete structures, master the knowledge of steel

structure, and solve practical engineering problems from multiple
angles.

Case study of con-
crete structure

Cultivate students' ability to read the construction drawing of
concrete structure and calculate the amount of steel works.

Cultivate students' "question" awareness, improve the ability to
find problems and solve problems.

Knowledge exten-
sion part, the intro-

duction of cut-
ting-edge engineer-

ing knowledge

Train students to solve practical engineering cases from a new
Angle and with new methods, stimulate students' innovative spirit,

apply theoretical knowledge to propose solutions, and cultivate
students' innovative ability.

Cultivate students' habit of strictly observing various standards
and norms, enhance the awareness of abiding by discipline and

law, and cultivate good professional ethics.

2.4 Integrated Teaching Method

In the course of teaching, the main use of case method of instruction, situational
teaching (Job simulation), group discussion and other teaching methods of integra-
tion. By applying these teaching methods, the participation rate of students can be
improved. It can also integrate practical engineering cases into the curriculum, culti-
vate students' innovation awareness, and the ability to adopt new methods to solve
engineering problems, and improve professional ability.

The case method of instruction.
The course adopts the teaching method of "one knowledge, one case", links a pro-

ject case behind each main knowledge point, combines the course knowledge point
with the project case, and improves the students' knowledge application ability. In the
application of case teaching method, the selection of cases is the foundation and the
primary task[5]. Therefore, in the selection of cases, according to the principle of
"current, cutting-edge and typical", try to choose relatively novel, representative en-
gineering cases that are in line with the frontier of the discipline as classroom teach-
ing cases. For example, when explaining the knowledge of reinforcement structure,
add the latest and typical actual engineering accident cases. In this way, students can
think about the causes of engineering accidents in combination with what they have
learned, think about the remedial methods of accidents from multiple angles, and
cultivate students' innovation awareness and innovation ability. At the same time, the
cause of the accident is discussed through the case, the importance of engineering
ethics is emphasized, and the students are guided to reflect on their own learning and
behavior from the case, and the safety awareness is strengthened.
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Situational Teaching Method.
In the teaching, students are asked to play roles and analyze the knowledge goals

that need to be achieved in learning from the perspective of different positions in the
industry. In teaching, we cooperate with off-campus enterprises and organize students
to visit off-campus construction enterprises, so that students can combine theoretical
knowledge learned in class with actual work scenes, make abstract concepts concrete,
deepen understanding and memory, and cultivate students' career interest and career
identity, and enhance career planning awareness; Contact enterprise personnel to rec-
ord on-site videos, combined with on-site videos in classroom teaching, can intuitive-
ly demonstrate engineering operations and processes, so that abstract learning content
becomes concrete and vivid, not only can learn new materials and new processes of
enterprises, cultivate students' innovation consciousness, but also improve students'
learning interest.

Group Discussion Teaching Method.
The course adopts the group discussion method and is divided into two situations

in class and after class. First of all, students will be divided into groups in advance. In
class teaching, after the teacher finishes teaching the knowledge points, students will
carry out exercises such as identifying pictures and consulting atlas. Group members
can brainstorm and solve the problems they encounter together to improve students'
innovation ability. At the same time, students solve problems through their own
thinking, which can improve students' independent initiative[6]. Secondly, teachers
assign group tasks after class, which requires division of labor and cooperation among
members of the group to complete. The group leader is set as a teaching assistant. In
daily communication with classmates, teaching assistants can timely understand stu-
dents' learning problems and give feedback to teachers[7]. At the same time, the as-
sessment method of group tasks is set up, which is composed of teacher assessment +
intra-group assessment + inter-group assessment + self-assessment, which can not
only diversify the assessment methods, but also improve the participation rate of stu-
dents.

2.5 Renew Teaching Methods

The course adopts OTO（Online to Offline）, BIM assisted teaching, teaching assistant
mode and other diversified teaching methods.

OTO (Online to Offline).
Most traditional teaching methods adopt a single offline teaching, and students'

subjective initiative is poor. The hybrid teaching mode of "online + offline" can give
full  play  to  the  advantages  of  both  online  and  offline  teaching,  and  students  can
change from passive learning to active learning, with rich learning content and diverse
learning activities, thus improving the effect of teachers' teaching and students' learn-
ing[8].
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First of all, according to the characteristics of the course and students' learning sit-
uation, teachers integrate knowledge points and establish online resources on the Su-
per Star learning platform; At the same time, the online preview task is issued to
check the students' preview situation. Secondly, the classroom teaching adopts the
form of offline teaching and online interaction. At the same time, classroom activities
such as in-class exercises, quick answer, and selection are distributed to stimulate
students' interest in learning and improve their class participation rate. Finally, teach-
ers combine offline classroom teaching to continuously improve online resources, and
distribute online group tasks and homework after class.

BIM Assisted Teaching.
BIM technology can realize visual simulation, and quickly optimize design

schemes through computer technology analysis and screening[9]. Therefore, adding
BIM to the teaching can improve the teaching effect by taking advantage of the visi-
bility of BIM.BIM can establish a three-dimensional model of the engineering struc-
ture, reflecting each link of the engineering construction and the reinforcement struc-
ture of the component nodes.

The teaching content of the course of Identification of concrete structure and cal-
culation of reinforcement includes many steel bar connections of structural nodes and
reinforcement layout in components, which are relatively abstract and cannot be un-
derstood by students' imagination alone(As shown in Figure 2).In teaching, according
to the needs of the course, BIM virtual simulation technology is introduced into some
difficult steel bar structures, BIM models are established, and the steel bar structures
of different components are visually displayed to students(As shown in Figure 3).

As can be seen from FIG. 2 and FIG. 3, compared with traditional 2D pictures, the
node reinforcement diagram modeled by BIM is more intuitive and easier for students
to learn and understand.

Fig. 2. The Beam and column joint reinforcement structure diagram(2D).
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Fig. 3. The Beam and column joint reinforcement structure diagram(3D).

The effect of BIM assisted teaching is not only reflected in students' passive absorp-
tion of classroom knowledge, but also in stimulating students' initiative and initiative.
Some students in their spare time, combined with other related courses, use BIM
software to model the components not explained in class, and use Revit software for
visual display to help them expand extracurricular knowledge.

2.6 Refine the Course Assessment Mechanism

Course assessment is the test of the teaching effect of the course. The traditional as-
sessment focuses on the final assessment, and the assessment mode is fixed and sin-
gle[10]. On the basis of the traditional assessment, according to the teaching objectives,
the specialized and integrated course is evaluated from the three aspects of
"Knowledge(K) + Ability(A) + Quality(Q)" to form a multiple assessment mecha-
nism(As shown in Figure 4).In the assessment, the use of modern educational means
to mobilize the participation of students. For example, through the online platform to
distribute homework, complete the online "teacher issue homework-student an-
swer-student evaluation-teacher comments" link, not only can save teachers' time, but
also can mobilize the enthusiasm of students, students can also learn from each other,
improve the sense of teamwork; At the same time, the results of students participating
in relevant discipline competitions and innovative projects are introduced into the
quality assessment; Finally, open questions such as engineering design are introduced
into the final assessment to test students' innovative consciousness, knowledge appli-
cation ability and problem-solving ability.
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Fig. 4. The main correspondence between multiple assessment and curriculum objectives.

3 Teaching Effect

This course is mainly offered in the engineering management major. After a round of
teaching, the participation rate of the students in the two classes of the engineering
management major has made obvious progress in the competition. First of all, through
the course learning, students' innovation awareness and innovation ability have been
improved, and some students have actively applied for the comprehensive practice
and innovation projects of college students organized by the school；At the same time,
the students' knowledge level and teamwork ability have also been improved, and
they have successively participated in the National Digital Innovation Application
Competition, the 10th National College BIM Graduation Design Innovation Competi-
tion and other relevant discipline competitions. Among them, the number of partici-
pants in the 10th National College BIM graduation Design Innovation Competition
(on-campus selection competition) reached 100% of the number of courses; Secondly,
through the recorded attendance, the number of speeches, participation in group dis-
cussions and other aspects, students' attendance can reach almost 100%.In addition,
after class, I would consult relevant literature, watch online supplementary videos,
take the initiative to find additional learning resources, form the consciousness of
independent learning, and find that students' enthusiasm to participate in course activ-
ities has been improved.

4 Conclusions

The essence of "Specialized Innovation and Integration" is the organic integration of
professional education and innovation and entrepreneurship education. Taking the
course of concrete structure drawing and reinforcement calculation as an example,
this paper expounds how to improve the teaching mode of "specialized innovation and
integration" under the background of digital education. First of all, the object is di-
vided into knowledge object + ability object + quality object, and then according to
different teaching objects, the teaching content is integrated, the teaching design is
optimized, different teaching methods and teaching means are adopted, and diversi-
fied assessment is carried out, and finally, professional talents with innovative ability
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are cultivated. Through the teaching and research of "specialized innovation and inte-
gration" course, the aim is to promote the docking of college education and social
needs, cultivate talents with creativity and innovation ability, and provide talents
support for social innovation and development. It is hoped that it has certain signifi-
cance for the curriculum construction of related majors and promoting the innovation
and development of higher education.

Fund Project

Shandong Huayu University of Technology "specialized innovation and integration"
course.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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