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Abstract: In order to promote the conformal development of higher education and further improve the quality of talent training, this 
paper proposes an interdisciplinary practical teaching model based on engineering projects, which mainly takes engineering projects as the 
core and explores interdisciplinary teaching model in the subject groups involved in the project. The implementation of the project has a 
reference role in cultivating students’ interdisciplinary skills and interdisciplinary thinking, enhancing students’ overall development and 
creativity, and can provide ideas and accumulate experience for the construction of related disciplines and teaching reform.
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Foreword
Interdisciplinarity refers to the knowledge creation and dissemination activities involving two or more disciplines that transcend the 

boundary of a single discipline. With the promulgation of the Overall Plan for Promoting the Construction of World-class Universities and 
First-class	Disciplines,	the	construction	of	“double	fi	rst-class”	has	become	the	main	theme	of	the	current	reform	and	development	of	higher	
education.	Exploring	how	to	consolidate	the	basic	project	of	the	construction	of	“double	fi	rst-class”	undergraduate	teaching	through	the	key	
promotion of interdisciplinary education has become an urgent topic of The Times1-3. The reform of interdisciplinary teaching in foreign 
countries started earlier and developed rapidly. American universities generally set up new disciplines and comprehensive courses that cross 
humanities and natural sciences, humanities and social sciences, humanities and technical sciences, such as the interdisciplinary composite 
course4-6 of the University of Pennsylvania, the “interdisciplinary course string” of the University of California, Los Angeles, and the 
undergraduate interdisciplinary collaborative teaching7-8 of the University of Michigan. The promotion of interdisciplinary education has 
become an important feature and strategic goal of many foreign research-oriented universities. The traditional single-subject “professional” 
training	mode	is	more	and	more	diffi		cult	to	adapt	to	the	increasingly	comprehensive	scientifi	c	development	needs	and	increasingly	complex	
social development needs, domestic universities actively respond to the requirements of this era, and earnestly commit to realize the 
transformation from disciplinary/professional education to interdisciplinary education. For example; For example, the sports technology and 
intelligent life course in the general education course of Southwest Jiaotong University, the multi-level interdisciplinary open experiment 
teaching practice carried out by Tongji University, and the interdisciplinary education experiment of Dongbei University of Finance and9-
11 Economics. Comparatively speaking, interdisciplinary education in domestic universities is still in the stage of exploration and gradual 
promotion on the whole. The only way to further improve the quality of talent training is to evaluate the situation, take the initiative to 
change, learn from the experience of world-class universities in interdisciplinary education, and realize the fundamental reform of building 
first-class undergraduate teaching. Therefore, This paper proposes a practical teaching model of interdisciplinary teaching based on 
engineering	projects,	which	focuses	on	cultivating	students’	interdisciplinary	skills	and	thinking	through	the	practice	of	specifi	c	engineering	
projects, so as to better meet the training needs of high-quality composite talents.

1. The key problems to be solved in the research of interdisciplinary teaching practice based on 
engineering projects

Considering that the traditional knowledge transfer classroom teaching structure is difficult to achieve interdisciplinary teaching, 
integrating problems in engineering projects into teaching and exploring truly interdisciplinary teaching methods can maximize the ability 
of students to solve problems in an interdisciplinary way. Its core purpose is to solve the drawbacks caused by the traditional teaching 
that only focuses on training students to solve relatively certain and narrow problems with a single professional knowledge through the 
learning	of	problem-solving	ability	based	on	engineering	projects,	so	as	to	cultivate	students’	ability	to	fi	nd	solutions	to	problems	with	an	
interdisciplinary perspective in the face of comprehensive and complex practical engineering problems. In the practice of the project, the 
specifi	c	key	problems	to	be	solved	are:

(1)	How	to	choose	the	appropriate	project,	in	order	to	cover	the	professional	knowledge	of	multiple	disciplines	and	eff	ectively	series,	
while meeting the needs of practical engineering application;

(2)	How	to	eff	ectively	organize	students	 to	carry	out	 interdisciplinary	learning	in	the	project,	complete	 the	reserve	of	professional	
knowledge of different disciplines, and have the ability to solve routine engineering problems; at the same time, how to further train 
students’ ability to apply the interdisciplinary integrated thinking mode and multidisciplinary research methods to solve complex engineering 
scientifi	c	problems.

(3)	How	to	evaluate	students’	learning	eff	ectiveness	based	on	project	results.
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2. The practical content of interdisciplinary teaching practice research based on engineering 
projects

(1) Selection of engineering projects
Selecting the appropriate project is a key to interdisciplinary teaching, which requires that the project itself can cover the professional 

knowledge	points	of	multiple	disciplines	and	connect	these	knowledge	points	eff	ectively.	Among	them,	the	professional	knowledge	points	
involved in the project can be acquired by students through professional courses, and in the process of project practice and completion, 
the	professional	knowledge	points	of	these	diff	erent	disciplines	can	be	comprehensively	applied.	Therefore,	the	project	takes	the	students’	
participation in the national BIM graduation design Competition as an opportunity to take the entries as practical projects, and sets up a 
team	of	teachers	and	students	from	architectural	engineering,	cost,	construction	management,	electrical	engineering,	HVAC	engineering,	fi	re	
engineering and other majors to encourage students to carry out and complete the corresponding interdisciplinary learning. For example: The 
BIM application of Fuzhou International Finance Center and the BIM application of the comprehensive building of Hebei Normal University 
are all derived from actual engineering projects. In order to complete the BIM technology application of the project, it is necessary to carry 
out interdisciplinary and professional cooperation work such as building 3D modeling, structural calculation, engineering measurement and 
pricing,	construction	management,	electrical	engineering,	HVAC	engineering	and	fi	re	protection	engineering.	Therefore,	 the	project	can	
meet the requirement of training students to conduct interdisciplinary learning.

(2) Establish a teaching mode focusing on the cultivation of interdisciplinary skills and thinking
After the selection of the project, according to the professional knowledge required by the project, students are reasonably divided into 

projects, and students are required to learn the required professional knowledge. After students complete the required individual professional 
knowledge and skills training, students are gradually guided to jump out of their own professional restrictions. By consulting literature, 
learning online course resources, consulting other professional teachers or classmates and other ways to learn interdisciplinary knowledge, 
and try to examine problems from an interdisciplinary perspective, to cultivate comprehensive problem-solving ability. For example, in 
the BIM application of Fuzhou International Finance Center and the BIM application of the comprehensive building of Hebei Normal 
University, the electrical pipeline design and water supply and drainage design involved in the project can be successfully completed only 
after the team members have completed the interdisciplinary learning of electrical engineering and HVAC engineering. In this process, the 
students’ interdisciplinary learning ability and the ability to use interdisciplinary thinking to solve comprehensive and complex engineering 
problems are further cultivated.

(3)	Conduct	multiple	evaluation	and	analysis	on	the	eff	ect	of	project	implementation
In the traditional classroom teaching mode, the assessment of students’ learning results usually adopts the way of examination and 

examination, the examination form is basically based on the final paper test, the score is usually based on the percentage system; The 
examination mode is mainly based on the students’ completion of the report. The emphasis of both is to test students’ understanding and 
mastery	of	professional	knowledge,	as	well	as	their	ability	to	use	software.	For	practical	teaching	projects,	if	only	the	fi	nal	exam	paper	test,	
report	examination	is	easy	to	form	students’	test-taking	psychology,	it	is	diffi		cult	to	evaluate	students’	comprehensive	ability.	Therefore,	the	
whole	process	dynamic	and	diversifi	ed	evaluation	system	is	adopted	for	the	project.	In	other	words,	teachers	will	conduct	comprehensive	
and	diversifi	ed	evaluation	on	students	according	to	their	personal	professional	ability,	 interdisciplinary	thinking	ability,	 teamwork	ability,	
innovation	ability,	ability	to	withstand	pressure,	ability	to	solve	new	problems,	team	dedication	and	fi	nal	learning	results	of	the	project	during	
the whole project implementation process. In order to train students to give full play to their strengths, overcome professional limitations, 
comprehensively improve their comprehensive ability, and adapt to the current needs of the society for the cultivation of composite talents.

3. Application of interdisciplinary teaching practice research based on engineering projects
The project results have been applied to guide the discipline competition of students and the cultivation and training of college students’ 

scientifi	c	research	and	innovation	ability,	and	have	achieved	good	teaching	eff	ects	and	better	expected	materialization	results	in	the	practice	
of both. Meanwhile, the project results are planned to be gradually promoted and applied in the practice of college students’ innovation and 
entrepreneurship, discipline reform and research practice.

(1) The application of the project results in guiding students’ discipline competitions The project results have been applied to national 
and provincial level BIM competitions. Take the National College BIM Graduation Design Innovation Competition as an example. This 
competition is a national level competition jointly sponsored by the Chinese Society of Higher Education, the Construction Market and 
Bidding Research Branch of the Chinese Society of Civil Engineering and Guanglianda Technology Co., LTD., as one of the largest and 
most professional college architectural professional competitions in China. In 2020, it will be listed in the national discipline competition 
list of ordinary colleges and universities by the Chinese Association of Higher Education, and become the only selected event in the BIM 
direction of the national college students’ architectural professional competition. The competition consists of nine modules. They are civil 
construction BIM modeling and application, mechanical and electrical BIM modeling and application, BIM whole process cost management 
and application, BIM bidding management and application, BIM decoration design creativity and application innovation, BIM construction 
project management application, prefabricated building BIM design and construction, intelligent construction and management innovation, 
BIM forward design application innovation. Relying on this teaching reform project, the members of the research group have completed two 
specifi	c	BIM	projects,	namely,	BIM	application	of	Fuzhou	International	Finance	Center	and	BIM	application	of	comprehensive	building	
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of Hebei Normal University. Among them, the BIM application project of Fuzhou International Finance Center won the special prize of A 
module	and	the	fi	rst	prize	of	B	module	of	the	Third	National	College	BIM	Graduation	Design	Innovation	Competition,	and	the	fi	rst	prize	of	
the university group of the second “Li Bing Award-Kaiming Cup” BIM competition in Sichuan Province; The BIM application project of the 
comprehensive	building	of	Hebei	Normal	University	won	the	fi	rst	prize	of	A	module	and	the	second	prize	of	B	module	in	the	Third	National	
BIM	Graduation	Design	Works	Competition	of	Colleges	and	universities,	and	the	excellence	award	of	the	fi	rst	“Li	Bing	Award-Kaiming	
Cup” BIM Competition of colleges and universities in Sichuan Province. The results and knowledge obtained through the competition 
further	stimulate	the	students’	enthusiasm	for	interdisciplinary	learning,	enhance	the	students’	confi	dence	in	daring	to	face	the	comprehensive	
and complex engineering problems, and provide ideas for the school to cultivate high-quality interdisciplinary talents.

(2)	The	application	of	the	training	of	college	students’	scientifi	c	research	and	innovation	ability	in	the	project	practice,	 through	the	
preparation of an open, multi-functional and interdisciplinary project innovation practice platform to provide students with a good learning 
and practice environment for competition, and integrate extracurricular teaching activities such as college students’ discipline competitions. 
Relying on the interdisciplinary practical projects, the students have been guided to complete two college students’ scientific research 
innovation ability training plan (SRTP), one personalized experiment project, two utility model patents, and completed and published two 
related academic papers.

Conclusion
The project practice shows that the interdisciplinary teaching practice research based on engineering projects can better solve the 

drawbacks caused by only focusing on training students to use a single professional knowledge to solve relatively certain and narrow 
problems. By adopting interdisciplinary teaching mode, students can cultivate their ability to solve comprehensive and complex practical 
engineering project problems. At the same time, it improves students’ ability of active learning, teamwork, daring to face practical problems, 
active innovation and creativity in the project, which provides ideas for the training of high-quality composite applied talents in colleges and 
universities and the reform and construction of disciplines.
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