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Abstract	

The	vocational	education	group	is	a	school	running	mode	with	distinctive	characteristics	
of	the	times.	Facing	the	fierce	competition	trend	of	market	economy,	the	establishment	
of	vocational	education	group	has	become	an	inevitable	choice	for	the	development	of	
vocational	 education.	 In	 order	 to	 study	 the	 research	 status	 of	 vocational	 education	
groups	and	reveal	the	development	status	and	context	of	vocational	education	groups,	
literature	analysis	based	on	CNKI	(Chinese	National	Knowledge	Infrastructure)	data	is	
carried	out.	It	crawls	the	literature	information	with	the	vocational	education	group	as	
the	key	word	from	the	database	of	CNKI	by	Python	crawler	technology.	The	information	
of	the	literature	is	stored	in	the	MySQL	database	and	displayed	through	the	front‐end	
and	back‐end	separation	technology.	
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1. Introduction	

Vocational	education	group	is	an	educational	group	organized	by	vocational	colleges,	industrial	
enterprises	and	other	organizations	 to	 realize	 resource	sharing,	 complementary	advantages	
and	cooperative	development	[1‐2].	It	is	an	important	model	for	China	to	accelerate	the	reform	
of	vocational	education	running	mechanism	and	promote	the	open	and	sharing	of	high‐quality	
resources	in	recent	years.	The	characteristics	of	the	operation	of	the	vocational	education	group	
is	to	carry	out	various	activities	of	the	group	with	enterprises,	vocational	colleges	and	research	
institutes	as	the	center,	and	guarantee	the	normal	operation	of	the	activities	of	the	vocational	
education	group	through	the	coordination,	guidance	and	other	functions	of	the	government	and	
industry	organizations,	 forming	a	pattern	of	guidance	and	guarantee	around	the	 three	main	
bodies	with	enterprises,	vocational	colleges	and	research	institutes	as	the	center,	government	
and	industry	organizations	as	the	assistance.	
Literature	 data	 analysis	 is	 to	 describe,	 evaluate	 and	 predict	 the	 current	 situation	 and	
development	 trend	of	a	 research	problem	by	using	various	characteristic	parameters	of	 the	
literature	 and	 using	 mathematical	 and	 statistical	 methods	 [3].	 Data	 analysis	 of	 literature	
characteristics	 is	 a	 quantitative	 evaluation	 method	 with	 cost	 and	 efficiency	 advantages,	
accuracy	and	objectivity.	CNKI	is	the	most	comprehensive	dynamic	resource	system	and	the	
most	 advanced	 knowledge	 service	 platform	 and	 digital	 learning	 platform	 in	 China.	 CNKI	
contains	 multiple	 databases,	 covering	 science	 and	 engineering,	 social	 science,	 electronic	
information	technology,	agriculture,	medicine	and	other	disciplines	[4].	
Based	 on	 CNKI	 literuate	 data,	 this	 paper	 uses	 big	 data	 technology	 to	 realize	 statistics	 and	
analysis	 of	 literature	 features.	 It	 reveals	 the	 research	 status	 and	 development	 trend	 of	
vocational	education	groups.	
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2. Literature	Data	Analysis	Process	

The	data	analysis	process	includes	three	steps:	data	crawling,	back‐end	statistics	and	front‐end	
visualization.	Based	on	data	crawler	technology,	CNKI	literature	data	is	accquired	to	the	MySQL	
database.	It	then	realize	data	statistics	through	back‐end	technology,	and	provide	data	interface.	
Finally,	It	displays	the	results	through	data	visualization	technology.	

2.1. Data	Crawling	
The	data	source	of	the	study	if	from	CNKI,	with	the	vocational	education	group	as	keyword.	The	
information	acquired	 includes	 the	 title	of	 the	paper,	author,	 journal	name,	publication	 time,	
citation,	 download,	 abstract,	 keyword,	 fund,	 classification	 number,	 page	 number,	 and	
information.	Data	crawling	is	implemented	based	on	Request	and	Beautiful	Soup	components	
of	Python.	The	process	is	as	follows:	
Step	1:	The	CNKI	database	is	quired	with	the	vocational	education	group	as	keyword.	
Step	2:	It	parses	the	web	page	by	using	Beautiful	Soup	and	lxml	parsing	library.	On	the	paper	
list	page,	the	table	item	is	found	where	the	list	is	located,	then	all	the	tr	items	under	the	table	
item	is	traversed.	The	title,	author,	journal	name,	cited	times,	download	times	and	link	address	
of	the	detailed	page	is	obtained	by	the	tr	item.	The	literature	information	is	stored	in	the	Redis	
cache.	
Step	3:	It	jumps	to	the	next	page	until	all	pages	are	crawled.	
Step	4:	It	extracts	the	basic	literature	information	from	the	cache	in	turn,	crawl	the	literature	
details	according	to	the	hyperlink,	including	the	abstract,	keywords,	index,	page	number,	etc.,	
and	store	the	literature	information	in	the	MySQL	database.	

2.2. Data	Statistics	and	Back‐end	Services	
This	research	implements	data	statistics	based	on	Spring	Boot	and	SQL	statement.	It	provides	
data	 interface	 services	 in	 JSON	 format.	 The	 back‐end	 uses	 Spring	 Boot	 to	 implement	 the	
interface,	MyBatis	to	implement	the	mapping	between	database	and	Java,	Druid	to	implement	
database	 connection	 pool,	 and	 PageHelper	 component	 to	 implement	 record	 paging.	 The	
introduction	of	annotations	in	Spring	Boot	integrates	a	large	number	of	frameworks,	simplifies	
the	configuration	and	development	process	of	Web	frameworks,	and	avoids	version	conflicts	
caused	by	third‐party	dependencies	on	packages	[5].	MyBatis	is	a	Java‐based	persistence	layer	
framework	 that	 supports	 object	mapping.	 It	 has	 built‐in	 JDBC	 and	only	 focuses	 on	 SQL	 [6].	
Through	the	Spring	Boot	framework,	realize	the	data	interaction	between	the	front	and	back	
ends,	and	apply	the	three‐layer	architecture	model	of	Controller,	Service	and	Dao.	

2.3. Data	Visualization	
This	research	adopts	Vue	as	front‐end	framework	and	Vue‐cli	to	quickly	create	projects.	The	
front‐end	 layout	 adopts	 ElementUI	 component‐based	 development.	 Vue	 is	 a	 progressive	
JavaScript	 framework	 based	 on	 MVVM	 (Model‐View‐ViewModel)	 mode,	 which	 can	 quickly	
build	 front‐end	 applications	 [7].	 The	 front‐end	 sends	 the	 request	 based	 on	 the	 Axios	
asynchronous	request,	and	the	back‐end	returns	JSON	data,	which	is	bound	to	the	Model	and	
synchronized	to	the	ECharts	visualization	chart	through	the	ViewModel.	ECharts	is	a	JavaScript	
based	data	visualization	library,	which	can	display	nonlinear	data	in	a	graphical	way	[8].	It	is	
easier	for	researchers	of	vocational	education	group	to	mine	the	hidden	laws	in	the	literature.	

3. Analysis	of	Literature	Statistics	Results	

3.1. Analysis	of	Basic	Literature	Information	
The	number	of	published	papers	is	one	of	the	important	indicators	to	measure	the	degree	of	
concern	in	a	research	field.	The	annual	analysis	of	the	number	of	published	papers	can	reflect	
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the	 change	 of	 the	 degree	 of	 concern	 in	 the	 research	 field.	 As	 shown	 in	 Figure	 1,	 from	 the	
perspective	of	the	literature	number	issued	in	the	22	years	since	2000,	the	number	of	literatures	
issued	in	2016	was	216,	the	highest.	The	number	of	literatures	issued	in	2017‐2022	showed	a	
downward	 trend.	 In	 today's	era	of	 rapid	development	of	vocational	education,	 this	does	not	
match	the	social	focus	of	vocational	education	groups.	
	

	
Figure	1.	Annual	number	of	literatures	issued	

	
Statistical	 analysis	 of	 published	 journals	 is	 conducive	 to	 understanding	 the	 direction	 of	 the	
journal	and	helping	contributors	to	submit	papers.	According	to	statistics,	1833	papers	were	
published	in	515	journals.	138	papers	were	published	in	Vocational	and	Technical	Education	
which	 published	 the	 most	 papers	 about	 vocational	 education	 group.	 Figure	 2	 shows	 the	
statistical	information	of	the	top	10	journals.	
	

	
Figure	2.	Literature	distribution	from	different	journals	
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The	number	of	papers	published	by	each	researcher	(the	statistics	of	the	first	author)	is	related	
to	the	measurement	of	core	authors	in	the	research	field	of	vocational	education	group.	A	small	
number	of	core	authors	in	a	research	field	often	promote	academic	innovation	and	discipline	
development.	The	first	scholar	published	11	papers,	and	the	second	scholar	published	9	papers.	
According	to	the	internationally	popular	Price	core	author	calculation	formula,	the	core	schoars	
is	calculated	[9].	

ܯ ൎ 0.749	 ൈ ඥܰ௠௔௫	
where	Nm	is	number	of	papers	published	by	the	largest	number	of	authors.	After	calculation,	
the	number	of	papers	selected	as	the	core	scholar	of	the	vocational	education	group	research	is	
3.	According	to	the	statistical	results,	103	researchers	with	three	or	more	articles	published	
410	literatures,	accounting	for	a	quarter	of	the	total	number	of	literatures,	far	lower	than	the	
total	number	of	core	authors	proposed	by	Price	law,	which	is	about	50%	of	the	total	number	of	
all	authors.	It	can	be	seen	that	the	core	author	group	of	vocational	education	group	research	
has	not	yet	formed.	

3.2. Keyword	Analysis	
Keywords	are	an	important	part	of	academic	papers,	but	few	words	can	reflect	the	theme	of	the	
literature,	 and	 can	 express	 the	 content	 characteristics	 and	 research	 fields	 of	 the	 literature.	
Through	 the	analysis	of	high‐frequency	keywords,	 the	 research	hotspots	of	 the	discipline	 is	
found.	Figure	4	shows	 the	word	cloud	of	key	words	 in	 the	research	of	vocational	education	
group.	
	

	
Figure	3.	Word	cloud	of	keywords	

3.3. Citation	Analysis	
Cited	frequency	is	an	important	indicator	to	measure	the	level	of	literature,	which	can	reflect	
both	the	degree	of	attention	of	literature	and	the	focus	of	academic	research	in	a	period	of	time.	
This	paper	counts	the	number	of	papers	cited	at	each	frequency.	There	are	2	papers	cited	with	
frequency	of	100	or	more.	From	the	perspective	of	literature	content,	it	mainly	discusses	the	
connotation,	 type	and	 function	of	 vocational	 education	groups.	 It	 can	also	be	 seen	 from	 the	
Figure	4	that	most	of	the	literatures	have	a	low	number	of	citations,	and	more	than	half	of	the	
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papers	have	zero	citations,	indicating	that	many	of	the	research	contents	are	not	understood	
and	recognized	by	most	scholars.	
	

	
Figure	4.	Citation	frequency	statistics	of	literatures	

4. Conclusion	

To	better	operate	the	vocational	education	group,	it	is	necessary	to	take	charge	of	the	current	
situation	and	development	trend	of	the	vocational	education	group.	The	research	of	vocational	
education	group	based	on	CNKI	data	 is	helpful	 to	excavate	 the	core	 laws	 in	 the	 literature	of	
vocational	 education	 group,	 and	 help	 vocational	 institute	 managers	 to	 better	 operate	 the	
vocational	education	group.	The	system	realizes	the	mining	of	CNKI	literature	data	through	data	
crawling,	data	statistics,	data	interface,	data	visualization	and	other	technologies.	The	research	
has	completed	the	basic	data	statistics	function.	In	the	future,	more	models	need	to	be	built,	and	
the	deep	learning	algorithm	needs	to	be	used	to	mine	more	information,	such	as	the	current	hot	
issues	of	vocational	education	groups,	 the	main	 factors	affecting	 the	operation	of	vocational	
education	groups,	etc.	
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