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Discussion on the construction scheme of IOT application 
technology professional group training base under the background 
of “1 + X” certifi cate system
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Abstract: in	view	of	the	introduction	of	the	1+x	certifi	cate	system	pilot	launched	by	the	Ministry	of	education,	under	the	background	
of the construction of high-level professional groups advocated by the state, how to build the training base of professional groups in 
higher vocational colleges, whether it can meet the daily training teaching, while taking into account the needs of talent training for the 
transformation and upgrading of local economy and industry, the improvement of professional social service ability, and the realization of 
the integration of industry and education, These are the puzzles faced by the construction of professional group training base. This paper 
takes the construction of high-level professional group of IOT application technology in Foshan Polytechnic as an example, and puts forward 
the construction ideas and contents of professional group training base, so as to provide high-quality teaching conditions and environment 
for professional group talent training. 
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1 Summary
In April, 2019, the Ministry of education, the national development and Reform Commission, the Ministry of Finance and the State 

Administration	of	market	supervision	jointly	issued	the	pilot	plan	for	the	implementation	of	the	system	of	“academic	certifi	cate	+	several	
vocational	skill	level	certifi	cates”	in	Colleges	and	universities,	According	to	the	plan,	“combining	academic	certifi	cates	with	vocational	skill	
level	certifi	cates	and	exploring	the	implementation	of	the	1	+	X	certifi	cate	system	is	an	important	reform	and	deployment	of	the	20	items	of	
vocational education, and also a major innovation. Pilot colleges and universities should promote the organic connection between” 1 “and” 
X	“,	further	play	the	role	of	academic	certifi	cates,	and	consolidate	the	foundation	for	students’	sustainable	development,	Actively	give	play	
to	the	advantages	of	vocational	skill	level	certifi	cate	in	promoting	talent	training	in	Colleges	and	universities	and	implementing	vocational	
skill	 level	evaluation,	organically	integrate	the	certifi	cate	training	content	into	the	professional	talent	 training	program,	and	optimize	the	
curriculum and teaching content. 

The	1+x	certifi	cate	system	is	a	basic	system	for	the	construction	of	the	national	vocational	education	system.	The	implementation	of	the	
1+x	certifi	cate	system	will	boost	the	reform	of	vocational	education	towards	a	modular	teaching	mode	of	further	innovation.	The	vocational	
skills training course launched in combination with the real needs of enterprises and the talent training plan of colleges and universities aims 
to	help	cultivate	digital	talents	and	eff	ectively	improve	students’	employability	and	the	quality	of	vocational	education.	

In	the	“1+x”	certifi	cate,	“1”	is	 the	foundation,	and	“X”	is	 the	supplement,	reinforcement	and	expansion	of	“1”.	While	learning	the	
teaching	content	of	the	major	(Group),	students	can	understand	the	vocational	skills	courses	in	the	fi	elds	similar	to	their	major,	which	can	
broaden	the	fi	eld	of	employment	and	expand	employment	opportunities.	The	academic	certifi	cate	and	the	vocational	skill	level	certifi	cate	are	
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not connected and compatible with each other, so the employer can have a clear understanding of the job seeker’s competence in completing 
the	job	fi	eld	and	tasks,	and	accurately	allocate	the	job	seeker	to	the	right	job	for	the	most	suitable	job.	

2 “1+x” certifi cate pilot development status
Since	the	launch	of	the	“1+x”	certifi	cate	system	pilot	project,	the	Ministry	of	education	has	announced	four	batches	of	447	vocational	

skill	level	certifi	cates	as	pilot	projects	in	April	and	September	2019,	January	and	December	312020.	There	are	6	pilot	vocational	skill	level	
certifi	cates	in	the	fi	rst	batch,	including	10	in	the	second	batch,	76	in	the	third	batch	and	355	in	the	fourth	batch.	There	are	22	certifi	cates	
for specialties including Internet of things application technology, including 9 for system application development and design, 7 for system 
deployment and operation and maintenance, 3 for system integration applications, 2 for cloud platform applications, and 1 for security. See 
Table	1	for	the	name	and	batch	of	the	corresponding	vocational	skill	level	certifi	cate.	Each	certifi	cate	is	a	focus	of	IOT	professional	training.	
According to the development of professional group, professional group training base is an important teaching place and resource for the 
construction	of	professional	group.	How	to	build	professional	group	training	base	under	the	background	of	1	+	X	certifi	cate	is	 the	main	
problem discussed in this paper. 

Table 1 Statistical table of names and batches of vocational skill level certifi cates corresponding to IOT application technology 
specialty group

Serial 
number

Certifi	cate	name batch
Serial 
number

Certifi	cate	name batch

1 Application development of sensor network 2 12
Integration and application of Internet of things smart 
agriculture system

4

2
Integration and application of IOT smart 
home system

3 13 Application of Internet of things communication technology 4

3
Integration and application of Internet of 
vehicles system

3 14 Development and design of IOT intelligent terminal 4

4 Integrated circuit development and testing 3 15 Application and development of MCU in Internet of things 4
5 Big	data	application	development	(Java) 3 16 Intelligent	Internet	of	things	(aiot)	application	development 4
6 Big data analysis and Application 3 17 Internet of things security assessment 4

7
Cloud computing development and 
operation

3 18 IOT scenario design and development 4

8
Cloud computing center operation and 
maintenance services

3 19
Implementation and operation and maintenance of Internet of 
things project

4

9
5g base station construction and 
maintenance

3 20
Application and development of elevator Internet of things 
system

4

10
5g mobile network operation and 
maintenance

3 21 IOT installation, commissioning, operation and maintenance 4

11
Network system construction and operation 
and maintenance

3 22 Application of Internet of things cloud platform 4

3 Thoughts on the construction of training base
The construction of high-level specialty groups is to meet the practical requirements of improving the ability of specialty construction, 

such as industrial transformation and upgrading, improving the ability of professional social services, optimizing the allocation of 
professional teaching resources and optimizing the layout of schools. Due to the different group logic of IOT application technology 
groups	in	diff	erent	higher	vocational	colleges,	the	number	and	name	of	specialty	groups	are	also	diff	erent,	 the	positioning	of	core	majors	
and	curriculum	system	are	diff	erent,	and	the	construction	scale	and	type	of	training	base	of	specialty	groups	are	quite	diff	erent	due	to	the	
limitation of school construction funds. According to incomplete statistics, at present, most of the IOT training rooms in higher vocational 
colleges generally do not have corresponding 1+x equipment. There are problems that the equipment and facilities can not be well integrated 
with	the	core	courses	and	certifi	cates,	and	that	the	training	model	is	disconnected	from	the	actual	application	technology	of	enterprises.	The	
specifi	c	construction	ideas	are	as	follows:	

3.1 Innovating the “new” path of school enterprise cooperation
With industry enterprises as the support carrier for professional development, we will work with training and evaluation organizations, 

leading enterprises, etc. to formulate talent training programs, develop high-quality information resources, cultivate innovative teaching 
teams,	and	build	open	and	shared	training	bases.	Explore	diversifi	ed	and	diversifi	ed	cooperation,	form	a	mechanism	of	“co	construction,	co	
management, sharing and sharing”, build an integrated platform of production and education integration to meet the needs of “1+x” teaching 
and training, and jointly build industrial colleges and enterprise studios, laboratories and innovation centers. 

3.2 Broaden the “new” orientation of social services
The orientation of the training base is to carry out training for students and all members of society. For social members who have 

obtained	a	number	of	vocational	skill	 level	certifi	cates,	they	are	supported	to	exempt	part	of	the	courses	according	to	the	certifi	cate	level	
and category, and obtain academic certificates according to laws and regulations after completing the required contents. For technical 
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personnel of industrial enterprises: carry out vocational skill level training in the form of continuing education and training, vocational skill 
improvement,	etc.,	so	that	they	can	obtain	vocational	skill	level	certifi	cates	and	accumulate	credits	for	academic	improvement	at	the	same	
time.	For	migrant	workers,	laid-off		workers	and	ex	servicemen:	on	the	basis	of	academic	education,	fl	exible	vocational	skill	level	training	is	
carried out to improve their knowledge and skills and employment and entrepreneurship skills. 

3.3	Establish	an	open	and	shared	off		campus	training	base	with	the	help	of	technical	skills	platform
Relying on the win-win mechanism of joint construction and common development of software science and technology parks, 

industrial parks, industrial associations and IOT enterprises. Establish a long-term stable cooperative relationship with the park to radiate 
enterprises in the park; Relying on industry associations, establish a sustainable cooperation mechanism, strengthen the construction of 1+x 
skills	certifi	cation	platform,	serve	the	certifi	cation	training	services	of	neighboring	brother	colleges,	and	build	an	open	and	shared	off		campus	
training	base.	Strengthen	the	learning	of	the	new	concept	of	the	1+x	certifi	cate	system,	accurately	grasp	the	background	and	signifi	cance	of	
the	pilot	work,	the	connotation	and	requirements	of	the	vocational	skill	level	certifi	cate	and	standard,	and	lead	the	professional	team	to	do	a	
good job in the top-level design of the pilot work such as the development of talent training program. 

4 Construction content of training base
4.1 construction of productive teaching environment highly matching the job position
To adapt to the high-speed development and transformation and upgrading of the local economy, with the connotation construction of 

the training base as the core, build a high-level and professional multi-functional training base integrating practical teaching, real production 
of	enterprises,	scientifi	c	and	technological	 innovation	and	social	 training.	Build	a	high-level	industry	education	integration	training	base	
for	the	Internet	of	things,	artifi	cial	intelligence	and	blockchain.	Through	the	addition,	upgrading	and	transformation	of	professional	basic	
training rooms, such as circuit, MCU, sensor and other training rooms, the comprehensive functions of the training room can be improved, 
which can meet the requirements of “1+x” research and realize the six in one training base of production, teaching, research, competition, 
learning and training. Build a training base close to the production and service scene of modern enterprises, integrate the corporate culture, 
create a workplace atmosphere, strengthen the cultivation of practical education function and craftsman spirit, realize openness and sharing, 
and radiate to schools and enterprises in the region. Focus on the construction of demonstration virtual simulation training base. Build a 
collaborative innovation center for the application of virtual simulation technology. 

4.2 Radiation of core majors drives the construction of on campus training base of major groups
Based on the provincial IOT application technology training base, the professional group plans as a whole and designs at the top level, 

and integrates the existing practice teaching environment. According to the corresponding relationship of the industrial chain, the training 
rooms in each school are improved to realize the integration and systematization of the professional group training environment. Relying on 
the	new	generation	of	information	technology	such	as	virtual	reality	and	artifi	cial	intelligence,	we	will	promote	the	new	forms	of	“Internet	
+” and “intelligence +” education, build a demonstrative virtual simulation training base for vocational education, and increase investment 
in the construction of training environment. In order to give full play to the role of existing training equipment and facilities, improve the 
utilization	rate,	strengthen	the	management	effi		ciency,	break	the	limitations	of	 the	existing	training	environment,	and	enable	students	to	
participate in training anytime and anywhere. 

4.3	construction	of	off		campus	practice	base
It is an off campus practice teaching base for enterprises that cooperate closely with industry enterprises in surrounding regions, 

give full play to the resource advantages of industry enterprises, and implement in-depth cooperation. Based on the new requirements of 
the national digital economy era and the digital and intelligent transformation and upgrading of the manufacturing industry, cooperate 
with the government, schools, banks and enterprises to build technical skills innovation service platforms such as research institutes and 
technology collaborative innovation centers to serve small, medium and micro enterprises. Complete the informatization management of the 
training base. With the help of the advantages of modern information technology and network technology, combined with the “Internet +” 
development trend of the school, the network management mode of the basic information of the training room, the use of training teaching, 
project construction and training consumables is implemented, and the training intelligent IOT control system, the training teaching site 
management system and the training room project construction performance evaluation management system are built. Build hardware 
systems such as teaching facilities and equipment, access control, etc. required to support the information management of the training room, 
integrate the existing scattered management systems, open up data islands, and form an information management platform that integrates the 
functions of output and input performance evaluation, training consumables management, and open sharing. 

4.4 Construction of technical skills platform
We will actively build an innovative school enterprise collaborative education mechanism, and build a collaborative innovation center, 

a collaborative education center, a technology application center, and an Engineering Center for higher vocational education. Based on 
the provincial IOT application technology training base, integrate the existing practice teaching environment, improve and improve the on 
campus training room according to the corresponding relationship of the industrial chain, and realize the integration and systematization 
of the professional group training environment; Increase investment in the construction of training environment, build a new 1+x training 
room, develop and build a simulation virtual training platform for the Internet of things professional group, break the space-time limitations 
of the existing training environment, and enable students to participate in training anytime and anywhere; Strengthen in-depth cooperation 
with	key	enterprises	and	large	enterprises	in	the	IOT	industry	chain,	and	expand	the	number	and	scale	of	off		campus	training	bases.	
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5 Epilogue
The	construction	of	the	training	base	takes	into	account	the	needs	of	diff	erent	majors	and	the	integration	of	1+x	certifi	cates	under	the	

background	that	one	major	corresponds	to	the	vocational	skill	requirements	of	multiple	1+x	certifi	cates,	and	multiple	majors	build	high-
level professional groups. At the same time, it realizes the functions of daily practice teaching, simulating the real production environment of 
enterprises,	scientifi	c	and	technological	innovation	and	social	training.	Taking	the	high-level	specialty	group	of	IOT	application	technology	
in Foshan Polytechnic as the implementation specialty, this paper puts forward suggestions and methods for the transformation of the 
existing	professional	basic	training	room,	the	construction	of	1	+	X	certifi	cate	platform,	the	integration	of	production	and	education,	and	the	
construction	of	virtual	simulation	center.	Taking	part	in	vocational	skills	training	and	certifi	cation	while	students	complete	typical	tasks	in	
key	work	areas	of	vocational	posts	can	broaden	the	employment	fi	eld	of	graduates	and	expand	employment	opportunities.	
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