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Abstract:			At	present,	the	main	problem	restricting	the	development	of	engineering	majors	in	local	ethnic	colleges	and	universities	is	
the	weak	practice	teaching	link.	Under	the	background	of	new	engineering,	with	the	help	of	external	forces,	multiple	subjects	adopt	“four-
way	linkage”,	carry	out	“three-docking”,	promote	“three-joint”,	and	cooperate	to	build	new	engineering	practice	bases	are	eff	ective	methods	
to	improve	the	quality	of	practical	teaching.	Practice	has	shown	that	this	model	greatly	improves	the	quality	of	training	applied	engineering	
talents,	and	explores	a	development	path	of	practical	teaching	that	integrates	production	and	education	and	alternates	work	with	work.
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Due	to	the	constraints	of	economic	development,	 location	and	transportation,	cultural	conditions	and	other	factors,	 the	engineering	
majors	in	local	colleges	for	ethnic	minorities	are	relatively	weak	and	lagging	behind	in	the	aspects	of	teaching	staff	,	experimental	equipment	
and	educational	philosophy,	especially	the	weak	practice	teaching	links.	New	engineering	is	a	strategic	action	to	take	the	initiative	to	cope	
with	the	new	round	of	scientifi	c	and	technological	revolution	and	industrial	change,	and	is	a	new	direction	of	engineering	education	reform	in	
the	new	era.	Under	the	background	of	new	engineering,	the	only	way	to	improve	the	quality	of	practical	teaching	is	to	build	new	engineering	
practice	bases	with	the	help	of	external	forces	and	multi-subject	cooperation.	According	to	 the	concept	of	“new	engineering”,	colleges	
and	universities	should	focus	on	the	key	technologies	and	core	needs	of	the	industrial	chain	and	innovation	chain	gathered	in	the	region,	
deeply	explore	the	sustainable	development	model	with	the	platform	set	up	by	the	government	and	the	deep	participation	of	universities	
and	enterprises,	take	the	initiative	to	meet	the	needs	of	regional	economic	and	industrial	development	to	promote	the	construction	of	new	
engineering	practice	bases,	and	explore	the	reform	of	the	mixed	ownership	school	system.

1. Analysis of problems existing in engineering professional practice in local colleges for ethnic 
minorities

The	development	of	engineering	practice	teaching	in	local	colleges	for	ethnic	minorities	mainly	faces	the	following	problems.
1.1	There	is	a	big	gap	in	practical	teaching	equipment
The	requirements	for	experimental	equipment	for	engineering	majors	have	the	characteristics	of	full	variety,	suffi		cient	quantity	and	

fast	renewal.	However,	the	shortage	of	experimental	equipment	used	by	engineering	majors	in	local	ethnic	colleges	and	universities	is	quite	
serious,	and	the	problems	of	overdue	and	obsolete	experimental	equipment	are	quite	serious,	which	cannot	meet	 the	needs	of	practical	
teaching.	The	rapid	development	of	the	manufacturing	industry	has	put	forward	higher	and	higher	requirements	on	the	innovative	ability	
and	practical	ability	of	teachers	and	students,	and	the	problems	existing	in	the	experimental	equipment	have	become	the	bottleneck	for	the	
further	development	of	practical	teaching.

1.2	The	practice	teaching	model	is	not	perfect
The	practical	teaching	of	engineering	major	is	composed	of	in-class	experiment,	course	design,	course	practical	training,	production	

practice,	graduation	practice,	etc.	However,	the	practice	teaching	mode	of	local	colleges	for	ethnic	minorities	is	not	open	enough	to	guide	
students	to	think	independently	and	encourage	students	to	actively	innovate.	There	is	still	a	phenomenon	that	theory	teaching	is	the	main	and	
practice	teaching	is	the	auxiliary.	The	reason	is	that	the	practical	teaching	mode	has	not	fully	implemented	the	OBE	education	concept	and	
can	not	keep	up	with	the	needs	of	the	industry.	The	cultivation	of	students’	practical	ability	needs	to	be	guided	by	the	needs	of	industries	and	
enterprises.	However,	the	lack	of	real	engineering	situations,	insuffi		cient	reserve	of	experimental	cases	and	project	cases,	and	delayed	update	
of	 them	are	not	conducive	to	 improving	students’	engineering	practical	ability	and	higher	order	 thinking	ability.	Most	 teachers	 in	 local	
ethnic	colleges	and	universities	are	graduates	and	employed	in	colleges	and	universities,	and	lack	“double-qualifi	ed”	teachers.	In	the	process	
of	practical	teaching,	teaching	design	cannot	be	carried	out	according	to	the	actual	needs	of	enterprises.	As	a	result,	the	practical	teaching	
methods	are	rigid	and	the	practical	teaching	content	is	disconnected	from	the	actual	production,	which	leads	to	the	failure	of	students	to	
accurately	adapt	to	the	needs	of	enterprises.

2. Adopt the “four-way linkage”, carry out the “three-docking”, promote the “three-joint”, and 
build a multi-dimensional new engineering practice base exploration and practice

In	2017,	 the	major	of	Material	Forming	and	Control	engineering	of	Inner	Mongolia	Minzu	University	began	to	explore	the	multi-
construction	of	new	engineering	practice	bases	by	adopting	the	cooperation	mode	of	“Trinity	and	four-way	linkage”.	“Trinity”	refers	to	the	
cooperation	between	the	government,	schools	and	enterprises	to	build	a	platform	for	students	to	practice	and	fi	nd	employment;	The	“four-way	
linkage”	means	that	the	government,	schools,	enterprises	and	third-party	professional	personnel	service	agencies	build	a	talent	cultivation	
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system.	Guided	by	the	needs	of	industries,	reform	the	existing	practical	teaching	model,	deepen	the	integration	of	production	and	education,	
and	promote	the	reform	of	practical	teaching	by	alternating	work	with	work.

2.1	Connotation	of	multi-component	construction	of	new	engineering	practice	base
On	the	basis	of	the	existing	cooperation,	the	major	further	implements	the	“four-way	linkage”	model	to	promote	the	integration	of	industry	and	

learning	to	build	new	engineering	practice	bases,	and	implements	the	OBE	education	concept	to	carry	out	the	“three-docking”,	that	is,	accurately	
docking	the	industrial	chain,	innovation	chain	and	talent	chain,	guided	by	the	industry’s	demand	for	professional	knowledge	structure	and	students’	
practical	ability.	Through	the	“three	joint”,	that	is,	the	joint	development	of	training	programs,	the	joint	construction	of	curriculum	systems,	and	the	
joint	training	of	dual	teacher	teams,	the	university	and	enterprise	innovate	the	training	mode	of	engineering	education	talents,	build	a	collaborative	
education	mechanism	with	deep	integration	of	industry	and	learning,	and	explore	the	sustainable	development	and	construction	path	of	new	
application-oriented	undergraduate	majors.	The	construction	mode	is	shown	in	the	following	fi	gure.

FIG. 1 Construction mode of multi-component new engineering practice base
2.2	Multi-party	construction	of	new	engineering	practice	base
Carry	out	in-depth	construction	and	management	of	new	engineering	practice	bases	in	the	"four-way	linkage"	mode,	explore	the	reform	

of	mixed-ownership	school	system,	study	the	establishment	of	a	collaborative	education	mechanism	with	deep	integration	of	industry	and	
science,	and	establish	a	new	mechanism	for	enterprises	 to	deeply	participate	 in	 the	construction	of	new	engineering	practice	bases	and	
personnel	 training.	Including	the	establishment	of	 the	practice	base	council	(board	of	directors)	and	expert	steering	committee	with	the	
participation	of	schools,	governments,	enterprises	and	other	parties,	and	the	construction	of	the	management	mechanism	to	exercise	the	
decision-making	power	of	major	matters	in	the	practice	base.	Highlight	the	industry	orientation	and	application	orientation,	guided	by	the	
industry's	demand	for	professional	knowledge	structure	and	students'	practical	ability,	accurately	analyze	the	corresponding	relationship	
between	majors	and	industrial	chain	and	talent	chain,	clarify	the	development	direction	of	the	new	engineering	practice	base,	and	provide	
a	basis	for	the	formulation	of	training	programs,	the	construction	of	curriculum	system	and	the	double-qualifi	ed	teacher	team.	Focusing	on	
the	industry's	demand	for	key	technologies	and	innovation,	strengthen	the	cultivation	of	students'	practical	and	innovative	ability,	carry	out	
task-oriented	and	project-oriented	teaching	for	the	real	production	environment	of	enterprises,	and	study	the	talent	training	process	guided	
by	improving	practical	and	innovative	ability.	By	analyzing	the	measures	and	results	of	integrating	the	industrial	chain,	innovation	chain	and	
talent	chain,	the	construction	path	of	professional	sustainable	development	is	constructed.

The	relevant	courses	have	been	adjusted	according	to	the	actual	situation	of	production,	so	that	the	training	plan	has	better	operability.	
Schools	and	enterprises	have	jointly	developed	teaching	projects,	 teaching	materials	and	implementation	cases	in	combination	with	their	
respective	advantages,	enriched	curriculum	teaching	resources,	and	built	high-quality	curriculum	content	with	professional	characteristics.	
According	to	the	cognitive	rules	and	acceptance	characteristics	of	students,	personalized	practical	teaching	is	promoted,	and	students	are	
encouraged	to	participate	in	the	research	and	development	of	enterprise	projects	and	carry	out	practical	and	innovative	activities.

3. The eff ectiveness of building new engineering practice bases in multiple ways
Through	the	"three	docking",	we	have	established	a	skill	matrix,	drawn	a	practical	training	map,	developed	practical	training	courses,	

cultivated	skill	tutors	and	internal	training	lecturers,	and	established	a	practical	training	management	system	and	evaluation	system,	and	built	
more	than	20	enterprises	into	accurate	practical	training	bases	that	meet	the	requirements	of	integration	of	production	and	teaching.	

In	the	practice	training	base,	students	can	not	only	complete	the	practical	teaching	links	such	as	course	practical	training	and	course	
design,	but	also	experience	the	real	engineering	environment,	understand	the	characteristics	and	needs	of	the	industry,	and	understand	the	
project	development	process	and	norms	of	enterprises	under	the	guidance	of	enterprise	skill	 tutors.	It	can	also	combine	the	engineering	
practice	requirements	of	the	society	for	material	molding	professionals,	establish	a	student-centered	teaching	method,	and	cultivate	students'	
lifelong	learning	ability.	In	order	to	make	the	practical	training	courses	and	production	practice	seamless	connection,	professional	personnel	
training	program	from	"3+1"	to	"2.5+1.5",	the	enterprise	undertakes	a	considerable	amount	of	courses	and	training	links,	open	up	the	barriers	
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between	the	supply	side	of	talent	training	and	the	demand	side	of	industry	development,	tailor-made	for	enterprises	to	create	high-end	skills	
talent	"production	line",	to	achieve	the	"use,	use"	talent	training	advantages.

According	to	the	needs	of	enterprises	and	the	wishes	of	students,	the	industrial	chain,	innovation	chain	and	talent	chain	are	accurately	
connected,	and	professional	application-oriented	talents	are	trained	by	classifi	cation.	Through	the	"three	docking",	every	student	with	strong	
employment	intention	can	fi	nd	a	practical	training	and	employment	path	with	reasonable	planning	and	clear	direction.	Since	the	cooperation,	
347	students	have	achieved	precise	employment.	Graduates	trained	by	this	model	have	been	widely	recognized	and	recruited	by	enterprises.	
The	average	entry	salary	has	increased	by	more	than	60%,	the	cost	of	talent	cultivation	has	decreased	by	50%,	and	the	retention	rate	of	
enterprises	has	reached	90%,	demonstrating	the	advantages	of	cooperative	education.	This	application-oriented	college	student	 training	
mode	is	highly	consistent	with	The	State	Council's	"Several	Opinions	on	Deepening	the	Integration	of	Production	and	Education",	and	
has	been	successfully	selected	as	a	typical	case	of	education	integration	cooperation	between	universities	and	enterprises	by	the	Ministry	
of	Education	in	2021.	This	training	model	has	attracted	the	attention	of	the	Ministry	of	Human	Resources	and	Social	Security	and	major	
mainstream	media,	and	has	shown	a	good	momentum	of	development.

4. Conclusion
Local	colleges	for	ethnic	minorities	adopt	the	“four-way	linkage”,	carry	out	the	“three-docking”,	promote	the	“three-combination”,	

and	build	new	engineering	practice	bases	for	multiple	engineering	majors	are	important	measures	to	improve	students’	practical	ability,	
promote	interdisciplinary	integration,	and	serve	local	economic	development.	Through	school-enterprise	cooperation,	the	construction	and	
management	of	the	practice	base	are	constantly	improved,	providing	a	strong	guarantee	for	training	high-quality	engineering	professionals	
who	meet	the	requirements	of	new	engineering.	This	model	has	greatly	improved	the	training	quality	of	applied	engineering	talents,	and	
explored	a	practical	teaching	development	path	that	integrates	production	and	education	and	alternates	work	with	work.

References:
[1]	Jing	Zhang.	Countermeasures	for	regional	service	development	of	local	undergraduate	universities	[J].	China	Higher	Education,	2021	(17):	47-49.
[2]	Qingyi	Wang.	Building	New	engineering	and	Creating	a	New	Situation	for	local	Higher	Education	Construction	[J].	China	Higher	Education,	2021	(02):	7-9.
[3]	Guoli	Fang,	Xianghui	Yan,	Gang	Zhang.	Objective	and	Countermeasures	of	Engineering	Experimental	Teaching	Reform	in	Minzu	colleges	[J].	Expert	
Forum,	2017	(10):	7-9,	27.
[4]	Qin	Zeng,	Can	Yan,	Qizhou	Wu.	Exploration	and	Practice	of	Experimental	Teaching	of	Mechanical	Major	in	ethnic	local	universities	under	the	background	
of	New	Engineering	construction	[J].	Science	and	Technology	Horizon,	2019	(6):	195-197.
[5]	Yanhong	Xiang,	Jian	Li,	Zhixiong	Liu,	Ke	Deng.	Discussion	on	the	reform	of	 talent	 training	model	for	Material	Engineering	majors	 in	ethnic	 local	
colleges	and	universities	[J].	Chemical	Management,	2022	(8)	:61-64.	(in	Chinese)
[6]	Jie	Mou,	Dong	Guo,	Yunna	Bai,	et	al.	Exploration	of	Long	term	Training	Mechanism	for	College	Students’	Innovation	and	Entrepreneurship	Talents	[J].	
Pharmaceutical	Education,	2020,	36	(2):	1-4.
[7]	Yanling	Ni,	Shuqi	Wang,	Ge	Huang.	Exploration	and	Practice	of	“Four	chains	in	one”	Training	model	for	new	engineering	talents	[J].	Teaching	and	
Educating	People,	2023(1):72-74.
[8]	Zheng	Zhang,	Qin	Zeng,	Jian	Li.	An	analysis	on	the	establishment	and	construction	of	engineering	undergraduate	majors	in	minority	areas	[J].	Forum	on	
Higher	Education,	2017	(10):	12-15.
[9]	Pengquan	Wang,	Lijuan	Zhang.	Reform	Measures	of	Engineering	teaching	practice	in	ethnic	colleges	--	A	case	study	of	School	of	Civil	Engineering	in	
Qinghai	Minzu	University	[J].	Journal	of	Gansu	Normal	Universities,	2018	(23):	69-73.
[10]	Shujun	Yan,	Jian	Li,	Chang	Wan.	Discussion	on	Engineering	Mechanics	Teaching	Reform	of	ethnic	students	of	Agricultural	Machinery	based	on	
Southern	Xinjiang	[J].	China	Modern	Educational	Equipment,	2017	(275):	68-70.
[11]	Huaer	Yao,	Mindong	Cheng.	Four-Party	Joint	Construction	Platform	Practice	Education	and	Promoting	Double	and	Innovation	--	A	typical	case	of	
innovation	and	entrepreneurship	education	in	Zhejiang	Vocational	and	Technical	College	of	Economy	and	Trade	[J].	China	Economic	and	Trade	Herald,	
2021(8)	:	69-70
[12]	Shaohua	Yan,	Mengying	Li.	Research	on	the	status	quo	and	Countermeasures	of	extended	teaching	of	Ideological	and	Political	Theory	courses	 in	
universities	from	the	perspective	of	education	chain	[J].	Journal	of	China	Three	Gorges	University:	Humanities	and	Social	Sciences	Edition,2022,44(3):44-47.
[13]	Fashi	Kong,	Ping	Hua,	Xiuling	Li,	et	al.	Exploration	on	Construction	of	training	base	for	integration	of	Production	and	Education	in	Higher	vocational	
Colleges	under	“Four-chain”	collaborative	coupling	[J].	Journal	of	Henan	Radio	and	Television	University,2021,34(4):75-79.
[14]	Hao	Bai,	Xiaofan	Li,	Guisheng	Zhou.	Development	path	of	animal	husbandry	based	on	“three-chain	integration”	of	industrial	chain	innovation	chain	and	
talent	chain	[J].	Contemporary	Animal	Husbandry,2021(7):41-44.
[15]	Xueyan	Chen,	Peng	Cheng,	Dachao	Liang,	Lan	Wu,	Menglong	Cong,	Yong	Zhang.	Reform	and	Practice	of	“Four-way	Linkage	and	Double-chain	
Connection”	Applied	engineering	talent	Training	Model	[J].	Journal	of	Inner	Mongolia	Minzu	University	(Natural	Science	Edition),	2022(37)6:545-548.

Fund:	Educational	Science	Planning	Project	of	the	14th	Five-Year	Plan	of	Inner	Mongolia	Autonomous	Region	(NGJGH2021142);	
“Four	New”	Research	and	Reform	Practice	Project	of	Inner	Mongolia	Minzu	University,	XGK2023005;	Education	and	Teaching	Research	
Project	of	Inner	Mongolia	Minzu	University	(XG20200002)

About author:	Yuntao	Wang	(1973.5-),	male,	PhD,	Associate	professor	of	Inner	Mongolia	Minzu	University.


