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Abstract

This paper took public universities as the benchmark, conducted a study on the litera-
ture involved scientific research work in private universities utilizing the bibliometric
method of mapping knowledge domains. The objective is to analyze the scientific re-
search situation in private universities and explore scholars' concerns about it, as well
as reveal the weaknesses of the work and the differences and gaps between private
and public universities. The research ideas, literature retrieval methods, operation
steps of mapping knowledge domains, analysis process, and analysis conclusions
were introduced. The problems are found through the statistics over the number of
papers and research by keywords cluster graph and keywords time graph. These
problems included in private universities are: the research work lacks innovation drive,
the level of talent cultivation requires improvement, the research work lacks internal
drive, the influence of central financial expenditure on scientific research has a hys-
teresis quality but the correlation is high. It is suggested to establish a thorough scien-
tific research management system to ensure the smooth development of scientific re-
search work, meanwhile, establishing a talent training mechanism of production-
learning-research integration to improve the level of scientific research personnel.
Thus, the level and effectiveness of scientific research work in private universities can
be improved.

Keywords: private universities, scientific research, mapping knowledge domains,
bibliometric method
tional institutions organized by enter-

Introduction prises, social organizations or citizens
using private funds. After 40 years of
Private universities refer to the higher development, private universities in
education schools and other educa- China have become an important part
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of higher education and have made
significant contributions to higher
education (Rideout, 1999).

"Talents cultivating, scientific
research, society service, and cultural
inheritance" are the four basic func-
tions of universities. As the level of
teaching in private universities con-
tinue to improve, their importance in
talents cultivating has been recognized
(Lan, 2013). In 2020, there are 771
private universities in China, account-
ing for 28.16% of the total number;
with 7,913,400 undergraduate and col-
lege student accounting for 24.08% of
the total number. However, in terms of
scientific research, due to the con-
straints of school orientation, insuffi-
cient policy and financial support, low
scientific research capability and unre-
liable scientific research management
mechanism, the overall foundation of
scientific research in private universi-
ties is still weak (Giles, 2012). There-
fore, further development of private
universities was restricted (Pasternak,
2014). The level of scientific research
is the key point for a university to en-
hance its core competitiveness and up-
grade the school, which reflects the
quality, the talent cultivation, as well
as the faculty for a school (Li, 2021). It
is also important to promote the teach-
ing evaluation, to strengthen the en-
rollment, and upgrade the school level
(Hui-Qun, 2011). The role of scientific
research is particularly important to
build a high-level university. Therefore,
how to improve it has become an ur-
gent matter.

The scientific research in private
universities involves "Where is the
weak point?" "What are the actual
concerns about the scientific re-
search?" "What are the gaps between
private and public universities in sci-
entific research?" and so on. In order to
clearly explore these questions and
give more targeted suggestions to pri-
vate universities to improve their sci-
entific research level, the current situa-
tion of scientific research in Chinese
private universities was investigated
using bibliometric (Baker et al., 2020)
method based on Scientific knowledge
mapping, or the so called “mapping
knowledge domains” technique (Shif-
frin & Boerner, 2004).

The research not only provides a
summary of the problems and gaps in
the scientific research in private uni-
versities, but also provide ideas based
on bibliometric method for the re-
searchers. The research questions in-
clude:

1) How to construct the framework of
bibliometric method based on mapping
knowledge domains?

2) How to retrieve the target literature
for this study?

3) What are the conclusions and sug-
gestions of the scientific research out-
come to Chinese private universities?

Literature Review
Keyword statistics in literature

was used to analyze the research con-
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cerns for public and private universi-
ties in scientific research. In order to
promote scientific research and in-
crease the comprehensive strength of
private universities (Deng, 2021;
Ouyang, 2019), current situation of
college scientific research was re-
fracted to explore situation of scientific
research (Xu, 2011; Zhang, 2017).
However, there are so many literatures
related to scientific research, it is al-
most impossible to read them one by
one and summarize and classify them
into different categories. Therefore, the
mapping knowledge domains was used
in order to quickly obtain relevant re-
search hotspots, trends and themes
(Wilkinson & Huberman, 2004).

The concept of mapping knowledge
domains originated from a workshop
organized by the National Academy of
Sciences in 2003 (Shiffrin, & Borner,
2004) , it is an image that shows the
development process and structural
relationship of scientific knowledge.
The dual nature and characteristics of
"diagram" and "spectrum" can be
shown in this technique. Many implicit
and complex relationships, such as
network, structure, interaction, inter-
section, evolution or derivation among
knowledge units or knowledge groups
can be shown in this map, so it is a
visual knowledge graph and a serial-
ized knowledge genealogy. These
complex knowledge relationships are
breeding the new generation of
knowledge. With the development of
information visualization, various tools
for mapping scientific knowledge have
also emerged. Among them, the
knowledge visualization software

CiteSpace (Chen, 2006) has stand out
as one of the most popular knowledge
mapping tools.

Bibliometric methods are be-
coming more and more popular in
various fields of scientific research
with factors such as interdisciplinary
approaches and efficient tools to han-
dle big data (Zhou, 2020). An objective
and quantitative bibliometric approach
avoids the sample selection bias of
systematic reviews (Baker et al., 2020).
Bibliometrics refers to the science of
all knowledge vectors using mathe-
matical and statistical methods for
identifying journals, co-authors, co-
citation trends, and classic streams of
scientific research in a given field of
study (Donthu et al., 2021). This ap-
proach allows researchers to see con-
nections between evidence, revealing
the structure and development of a
field. With significant advances in
computer technology, which can now
handle large amounts of data, bibli-
ometrics has evolved to a new scien-
tific and technical level. The develop-
ment paths and constitutive relation-
ships of related scientific research
fields can be visualized when combin-
ing with visualization techniques (Na-
kagawa et al., 2018).

Research Method

Through the process of "literature
search, scientific knowledge map, and
literature analysis", the status of scien-
tific research was investigated. Firstly,
the target literature is retrieved from
CNKI by keywords, then imported into
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knowledge visualization software
CiteSpace to build map, and finally the
analysis and judgment are made. The
conclusions are drawn by combining
the study and analysis results of related
papers.

China Academic Periodicals
Internet Publishing Database (CNKI)
is unified network platform with the
most comprehensive academic litera-
ture, international literature, disserta-
tions, newspapers, conferences, year-
books, tools and other kinds of re-
sources in China. Three types of data-
bases, namely, the General Catalogue
of Chinese Core Periodicals issued by
Peking university Library, the Chinese
Social Science Citation Index issued
by the China Social Science Research
and Evaluation Center of Nanjing uni-
versity. the platform CNKI were se-
lected for the literature research in this
study.

CNKI provides many search
tools, yet it is difficult to accurately
retrieve the target literature by ordinary
search. Professional search function of
CNKI using the general formula of
professional search expressions: <field
code> <matching operator> <retrieval
value>was adopted to obtain more ac-
curate search results.

Since the research object of this
paper is to find the scientific research
status of public and private universities
in China, so the search terms are "pri-
vate universities" or "private college"
or "scientific research”. While the lit-
erature related to public colleges and

universities is generally "colleges and
universities", "higher education institu-
tions", or "universities", the keyword
"public" does not appear in general,
but "colleges and universities", "higher
education institutions", or "university"
will include private colleges and uni-
versities., The target keywords in the
fields of "subject", "title", and "key-
words" were searched at the same time
in order to retrieve literature more
completely. The period from January 1,
2010 to January 2, 2010 were selected
to ensure the validity of the study.

The search expression for the lit-
erature on scientific research in public
colleges and universities was: " ( (SU
%="university' OR TI %= "university'
OR KY %= "university' OR SU %=
'higher education' OR TI %= "higher
education' OR KY %= 'higher educa-
tion' OR SU %= 'university' OR TI %=
'university' OR KY %= "university')
AND ( SU %="research' OR TI %=
'rsearch' OR KY %= "research' ) ) NOT
( SU %="private' OR TI %= "private'
OR KY %= "private' ) ) AND ( YE
Between (2010','2020" ) )". 57,300
target documents were retrieved, in-
cluding 38,600 academic journal pa-
pers, 12,200 dissertations, 856 confer-
ence papers, 584 newspaper articles,
226 academic serial papers, and 4782
special journal papers.

To retrieve literature on scientific
research in private colleges and uni-
versities, the search expression for this
study is: " ( ( ( SU %="university' OR
TI %= 'university' OR KY %= "univer-
sity' OR SU %= "higher education' OR
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TI %= 'higher education' OR KY %=
'higher education' OR SU %= "univer-
sity' OR TI %= "university' OR KY %=
"university') AND ( SU %= "research'’
OR TI %= "research' OR KY %= "re-
search' ) ) AND ( SU %= "private' OR
TI %= "private' OR KY %= 'private' ) )
AND ( YE Between ('2010',22020") ) "
The search yielded 1467 target docu-
ments, among which, 774 were aca-
demic journal papers, 487 were disser-
tations, 13 were conference papers, 2
were newspaper papers, 3 were aca-
demic serial papers, and 188 were fea-
tured journal papers.

Results and Discussion

The annual volume of research
literature in Chinese public and private
universities were analyzed firstly by
statistical comparison. Then the key-
word hotspots and research trends were
analyzed by two kinds of mapping
knowledge domains: keyword cluster-
ing mapping and keyword timeline
mapping.

(D) Statistical analysis of annual litera-
ture volume.

Scientific research outcome of
the 57,300 pieces’ literature in public
universities and the 1,467 pieces lit-
erature in private universities are sta-
tistically divided into years as shown
in Table 1. Figure 1. is the line graphs,
with the horizontal coordinate being
the year and the vertical coordinate
being the number of articles issued in
pieces.

According to the statistics of

China's Ministry of Education in 2020,
there are 1,967 public universities and
771 private universities in China, and
the difference between them in terms
of quantity is less than three times.
However, from Table 1. and Figure 1,
the number of literature on scientific
research in public universities is about
40 times more than that in private uni-
versities. Therefore, it is obvious that
Chinese scholars pay more attention to
scientific research in public universi-
ties than in private universities.

Because of the excessive differ-
ence in the amount of literature on
scientific research between public and
private universities in China, the an-
nual line graphs for each of them are
shown in Figure 1 and Figure 2 to
analyze the change of attention with
the year. The vertical axis of the annual
statistical graph of literature on scien-
tific research in public universities is
intercepted above 4000 in order to ob-
viously represent the annual trend.

The trend of literature on scien-
tific research in public and private
universities is very similar between
2010 and 2020, as shown in Figure 2
and Figure 3, both of them climb year
by year, and have a significant de-
crease in the year 2020 compared with
the previous year.

It is also very doubtful to get
such a conclusion from the literature,
because the Outline of National Me-
dium and Long-term Education Re-
form and Development Plan (2010-
2020) released by the State Council
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Table 1. Annual Statistics Of Literature On Scientific Research
In Public And Private Universities In China (Unit: Pieces)

201 201 201 201 201 201 201 201 201 201 202

Year o0 0 2 3 4 5 6 7 8 9 0

Publicuni- 470 469 499 513 529 556 571 546 549 544 481
versities 8 9 3 0 4 5 4 3 8 0 4
Private uni-

. 74 101 114 141 144 143 145 147 169 165 124
versities
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Figure 1. Annual statistics of literature about scientific research in public and private
universities in China
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Figure 2. Annual statistics chart of literature on scientific research in public
universities in China
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Figure 3. Annual statistics chart of literature on scientific research in private universi-
ties in China

of the CPC Central Committee in 2010
clearly points out that "give full play to
the important role of universities in the
national innovation system, encourage
universities to play an important role in
knowledge innovation, technology in-
novation, national defense science and
technology innovation and regional
innovation" (Council, 2017). The State
Council of China and the Ministry of
Education of China have also issued
several policies and files (Council,
2009; Jiang, 2018) to encourage uni-
versities to strengthen scientific re-
search during this period, and these
initiatives can well explain the year-
on-year increase in the above annual
statistical chart, however, the decrease
in 2020 cannot be explained.

In response to this query, the
central financial expenditure on sci-
ence and technology through the web-
site of China National Science and
Technology Statistics Data Center

(https://www.sts.org.cn/) were inquired,

and compiled the annual trend as
shown in Figure 4. It is found that the
central fiscal expenditure for science
and technology increased year by year
from 205.25 billion yuan in 2010 to
373.85 billion yuan in 2018, however,
it fell back to 351.62 billion yuan in
2019, The drop is nearly 6 percentage
points, thus it can be understood that
the delayed effect of the decrease of
the central fiscal expenditure for sci-
ence and technology in 2019 makes the
scientific research fervor about univer-
sity scientific research in 2020 signifi-
cantly lower, which is also a warning
signal to the scientific research in uni-
versities. Fortunately, in 2020, the cen-
tral financial expenditure for science
and technology rises by nearly 7 per-
centage points from 2019 to a new
high of 375.82 billion yuan according
to this trend, China's scientific research
will develop firmly upward.
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Figure 4. Statistics chart of China's central financial expenditure on
science and technology from 2010 to 2020

(IT) Keyword clustering mapping
analysis.

Keywords can simply and intui-
tively show the research content and
core points in a field, and the corre-
sponding results can be obtained by
analyzing a large amount of literature
(Mokhnacheva & Tsvetkova, 2020).
Through the keyword clustering map-
ping of CiteSpace, the vast amount of
literature can be better transformed
into visualized bibliometric analysis
results.

However, the number of litera-
ture and nodes analyzed by CiteSpace
should not be too many, even thou-
sands of them need a long calculation
time, moreover, too much literature
will lead to too many nodes and con-
necting lines of the mapping, and the
complicated mapping cannot clearly
reflect the aggregation of various
keywords. Therefore, 57,300 pieces of
literature are arranged in descending
order of citation rate in the literature
analysis about Chinese public univer-
sity research, and the top 2000 articles

were analyzed. All 1467 articles were
analyzed in the literature analysis of

scientific research in Chinese private
universities.

After importing the literature into
CiteSpace, "keywords" is selected as
the network node type to conduct
keyword co-occurrence analysis and
generate keyword clustering mapping.
The basic results of the problem to be
analyzed can be intuitively understand,
the key direction and important factors
of the research problem are able to be
clarified, and the existing methods and
experiences can be referred to for the
subsequent problem solving.

The keyword mapping generated
for the literature is shown in Figure 5,
where each node represents a keyword,
the size of the node circle represents
the frequency of the keyword, and the
linkage between the nodes represents
the co-occurrence relationship between
the nodes. Figure 5 only shows the 16
keyword labels with the highest fre-
quency, and the low-frequency key-
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word labels are hidden.

Since this mapping is searched
by the keywords "university" and
"scientific research", it is not surpris-
ing that universities are the most fre-
quent keywords, while scientific re-
search is broken down into keyword
nodes such as " scientific research ", "
scientific research funding" and " sci-
entific research management". It is
found in the chart that "teachers", as
the main body of scientific research, is
the second high-frequency keyword,
and there are many keywords around it,
such as "graduate students" and "talent
cultivating". Although "graduate stu-
dents" and "talent cultivating" are in

TS

the marginal position of the chart, they
are also among the top 16 keywords,
which fully illustrates that the scien-
tific research in Chinese universities
depends on "teachers", "graduate stu-
dents" and "talent cultivating"

At the same time, it is observed that
the keywords "collaborative innova-
tion" and "scientific and technological
innovation" also appear very frequently,
and the position of "collaborative in-
novation" is almost in the middle of
the chart, which indicates the impor-
tance of innovation-driven research,
and "collaborative innovation" is a
very important tool for efficient re-
search, that cannot be ignored.
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Figure 5. Keywords clustering mapping in the literature on scientific
research in Chinese public universities

The keyword clustering mapping
of the literature on scientific research
in Chinese private universities is
shown in the Figure 6, which displays

the 17 keywords labels with high fre-
quency.

The analysis of the mapping
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shows that the search keyword "private
colleges and universities" has the
highest frequency "teachers", "young
teachers"; "faculty" and "faculty team"
also reflect the people-oriented nature
of scientific research in private univer-

sities.

However, unlike public universi-
ties, "graduate students" is not among
the keywords related to personnel in
the mapping of private universities,
which indicates that postgraduate
training in private universities is still
very weak. For this reason, this paper
has reviewed the relevant materials,
and as of September 2019, there are 11
private universities in China with mas-
ter's degree authorization approved by
education departments at all levels,
accounting for only 1.4% of the total
number, and this proportion is far from
the approximately 40% of master's de-
grees in public universities. From this
analysis, strengthening the postgradu-
ate training mechanism is one of the
important initiatives for private univer-
sities to improve their scientific re-
search level.

In addition, from the keyword
clustering mapping of private universi-
ties, it is found that the top keywords
are more related to incentive and per-
formance, including "incentive", "in-
centive mechanism", "performance
assessment" and "performance man-
agement". This indicates that the scien-

tific research in private universities

needs better incentive mechanism and
more scientific performance manage-
ment.

Meanwhile, through comparison,
it is found that the keywords related to
"innovation" are not found among the
top keywords in the keyword cluster-
ing mapping of private universities,
which shows that the lack of innova-
tion is also an important factor re-
stricting the development of scientific
research in private universities in
China.

(IIT) Keyword timeline mapping analy-
sis.

The keyword timeline mapping is
based on the keyword clustering map-
ping to group the keywords, and the
cluster labels are the keywords with
the highest frequency in the clusters.
The keywords included in each cluster
are then expanded onto a timeline ac-
cording to when they first appeared,
from which the development of the
research related to a keyword can be
analyzed.

The timeline of keywords in the
literature on scientific research of pub-
lic universities shown Figure 7: the
rightmost is the cluster volume label,
and the left side of the volume label
corresponds to the timeline of the
keywords appearing in the cluster.
Let's take "collaborative innovation"
and "scientific research efficiency" as
examples for analysis.
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Figure 6. Keyword clustering mapping of scientific research in
private universities in China

In the timeline of the "collabora-
tive innovation" cluster, it can be seen
that "industry-university-research" and
"model" research first appeared in
2010 which is pointed to "collaborative
innovation"; then "policy recommen-
dation" and "Mechanism" started to
appeared in 2011. Then in 2013, the
research in "policy recommendations"”
and "mechanism" started to appear,
and in 2013, the research in "manage-
ment system" and "innovation per-
formance" emerged, till 2017 "decen-
tralization and optimization of ser-
vices" showed up.

In the timeline of the "scientific
research efficiency" cluster, it can be
seen that research in "technological
innovation" and "disciplinary services"
appeared in 2010, it is 2011 that people

started research in "scientific informa-
tion" and "evaluation", 2013 in "data
management" , 2017 in "Double
First-rate" , and 2019 in "collaborative
construction" and "double million
plan". Keywords timeline mapping in
the literature on scientific research in
private universities is shown in Figure
8. The three timelines of "scientific
research", "scientific research capabil-
ity" and "scientific research work"
were combined related to research to
analyze. In 2010, there were studies on
"countermeasures" and "development",
in 2011, on "scientific research capac-
ity" and "evaluation", and in 2014, on
"scientific research management" and
"impact", in 2019, on "construction
path", "enhancement path" and "Dou-
ble First-rate" appeared.
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Figure 7. Keywords timeline mapping in the literature on scientific research in Chi-
nese public universities

2 w13 201 2m9 w2
#0 PRSI RIEE
A [T e I BEWN  ELRIE
Caadi 2 Al dydk AA5E B ﬁ,t‘h‘ﬂ' B Ak
A A B < B FRRE Rrdl AR LR Fha *1 B
MRk dewm e R s - e GEEE e iz
. i i i (2R 7 T2 L TE
WA W > fﬁw 2 B #15 R GO Kot it e T r
LT RS L HERD PEF 3
E TS g e a0 Wi Hergw  fLesa o
" #i Lz AT HEon Pt R Gy B
i it AFEL B
HEHE Hegs A% L RS Hohia : EaiE moi | .
R Tkt . R SEEERLfi e 23 RERE it 7Y BT
HERE Ll LAY
.29 Frde pest hk ® ; cosgE
s B st L £ A il i HEEE =T g5 g
; HHEE  FiLH U R
ee g y k¥ . B REFE HE R
lF AR R R ihatad = FETR FERER ] #6 BlofiE
bt TEBARE Fieft R
TR . R BN i LA EN
ELRE RS SR i ] ERE S R HEEY AR #7 BIFT
HYEL HERH
: AnrE bt
s LA At HRE R #8 P
HeEF R E
Agriing A LEF¥R #9 RHEH
R0
R

Figure 8. Keywords timeline mapping in the literature on scientific research in private
universities in China

Conclusions and Suggestions in Chinese public and private colleges
and universities were compared and
The literature analysis method analyzed and come up with Several
based on mapping knowledge domains points of difference between Chinese
was used in this paper. Current situa- private and public universities on sci-
tion of research on scientific research entific research are analyzed through

176

The International Journal of Organizational Innovation
Volume 15 Number 1, July 2022



2022-1250 1IJOI
https://www.ijoi-online.org/

the statistics of keyword clustering
mapping, keyword timeline mapping,
and other tools. the conclusions are as
follows.

(1) The scientific research in Chinese
private universities lack innovation
drive.

The scientific research cannot be
carried out without innovation. How-
ever, the keywords related to "innova-
tion" are missing in the keyword clus-
tering mapping of literature related to
scientific research in private universi-
ties in China, which is in contrast with
public colleges and universities,

(2) The level of talent cultivation in
Chinese private universities need to be
improved.

In the keyword clustering map-
ping, there is no "postgraduate" among
the keywords related to personnel in
Chinese private universities, the analy-
sis reveals that the talent cultivation of
Chinese private universities is mainly
undergraduate and junior college stu-
dent, and very few private universities
with postgraduate education. Therefore,
it is necessary to upgrade the level of
talent cultivation in Chinese private
universities.

(3) The scientific research in Chinese
private universities lack internal driv-
ing force.

From the keyword clustering
mapping of Chinese private universi-
ties, it is found that there are more
keywords related to incentive and per-
formance among the top-ranking key-
words, which indicates that the scien-

tific research in Chinese private uni-
versities focuses a lot on external driv-
ing factors as incentive and perform-
ance. The external driving force only
brings stopgap measures, it is difficult
to have high level of scientific research
if lacking of internal driving force.

(4) The impact of China's central fiscal
expenditure on scientific research
cause a lag, but the correlation between
the outcome and the input is high.

The annual statistical trend of the
number of papers is very similar to the
trend of the central financial expendi-
ture, the change of the central financial
of China will be delayed about 1 year
to react to the attention of the research.
Therefore, increasing the investment in
scientific research is certainly an im-
portant means.

In view of the above problems,
the following suggestions to improve
the level of scientific research in Chi-
nese private universities were pro-
posed.

(1) Establish a perfect scientific re-
search management system to ensure
the smooth development of scientific
research

From the actual situation of Chi-
nese private universities, the long-term
and short-term plans for scientific re-
search should be developed, the man-
agement policies of scientific research
projects and scientific research funds
should be formulated and improved, so
as to standardize, institutionalize and
clarify the management of scientific
research. It can refer to the system of
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public universities to clarify the man-
agement in the process of scientific
research, so that the scientific research
management has a clear rule to follow.
The scientific research management
department fully takes the principle of
"management and administration" to
serve scientific research staff and
guarantee the orderly scientific re-
search.

(2) Establish a talent cultivation
mechanism that combines industry,
academia and scientific research to
enhance the level of scientific research
talents

Scientific research is a humanis-
tic work, and only when there are
high-level talents can there be
high-level scientific research. private
universities need to improve the talent
level of their own teachers first, and
then actively build the postgraduate
training ability to improve the training
level of students. Under the current
restricted resources, private universi-
ties can rely on professional teachers to
carry out various kinds of scientific
research cooperation with regional en-
terprises, such as carrying out reform
of talent cultivation mode of indus-
try-university-research, establishing
scientific research bases and scientific
research platforms, etc. to form an in-
fluence with good academic reputation,
and the cooperation can also better en-
hance the level of scientific research
talents in private colleges and universi-
ties themselves, unify the achieve-
ments of scientific research and the
growth of scientific research talents,
and greatly stimulate the internal driv-

ing force of scientific research staff.
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