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Abstract 
In order to explore the differences in the academic research and academic en-
trepreneurship development models of different types of colleges, this paper 
obtained the longitudinal analysis data of 113 “211 and provincial-column- 
constructed colleges and universities” in China from 2007 to 2016, using re-
peated measurement analysis of variance to test the differences. Differences in 
academic research and academic entrepreneurship growth models are among 
universities with research strength, discipline structure, and regional types. 
The results show that: 1) There are significant differences in the academic re-
search and academic entrepreneurship development levels of universities at 
different points in time, but overall they show a significant growth trend. 2) 
Colleges with higher academic research development level are universities 
with strong scientific research strength, comprehensive and technological 
universities with diversified disciplinary structures, and colleges with higher 
regional economic development level, while colleges with a faster rate of aca-
demic research growth have a general research strength. Agricultural, forestry 
and medical universities with a single discipline structure, and western and 
northeastern regions had low levels of economic development but supported 
by national policies. 3) The development level of academic entrepreneurship 
and academic research shows similar rules, but only the average scientific re-
search strength, the diversified discipline structure, and the low level of re-
gional economic development show a higher academic entrepreneurship 
growth rate. This article enriches the dynamic research of scientific research 
activities in colleges and universities, and provides a reference basis for the 
policy and long-term strategy formulation of colleges and governments. 
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Analysis of Variance, Growth Model 

 

1. Research Background 

Building world-class universities and disciplines with world competitiveness is 
an important task for the development of China’s higher education at this stage. 
The government, the Ministry of Education, and all walks of life attach great 
importance to the development of scientific research in universities. In addition 
to the basic mission of talent training and scientific research, universities also 
tend to assume more social responsibilities, establish a close “triple spiral” rela-
tionship with the government and industry (Etzkowitz & Leydesdorff, 2000), 
and actively participate in commercial activities in cooperation with industry 
(Van Looy et al., 2004). In recent years, with the expansion of academic entre-
preneurship in universities, the government’s “one-size-fits-all” policy encou-
rages universities to attach importance to applied research and actively coope-
rate with enterprises to commercialize scientific research results. Funding has 
also gradually decreased in recent years, leading to the fact that colleges and 
universities are more inclined to the development of academic entrepreneurship 
due to financial pressure, which leads to the loss of their own characteristics and 
difficulty in exerting their own advantages. Therefore, it is necessary to explore 
the development models of academic research and academic entrepreneurship of 
different types of colleges, and then to discover the potential development trends 
of different types of colleges and bridge the development gap between colleges. 

Different colleges and universities have different advantages in resources and 
abilities, which have significantly different influences on academic research and 
academic entrepreneurship. Scholars at home and abroad explore the influen-
cing factors that may cause differences in the development of academic research 
and academic entrepreneurship at the individual, university, regional, and policy 
levels, and find the capabilities of researchers, whether they are public universi-
ties, regional characteristics, and the proportion of government or enterprise 
funding. All have a significant impact on the development of academic research 
and academic entrepreneurship in universities (Muscio et al., 2017; Wang et al., 
2015; D’Este et al., 2013). For example, Bekkers believed that individual academ-
ic entrepreneurship achievements were positively correlated with scientific re-
search ability, and the stronger the scientific research ability, the more scholars 
participated in academic entrepreneurship (Bekkers & Freitas, 2008), and there 
were even more published papers at the same time (Sengupta & Ray, 2017). 
Chang pointed out the significant differences in resources and abilities of differ-
ent institutions of higher learning from the perspective of resource capability 
(Yuan et al., 2009). Science and technology universities have more opportunities 
to participate in academic entrepreneurship. Guo empirically analyzed that per 
capita GDP and output value of new industrial products were the main reasons 
for the inefficiency of scientific research activities (Guo et al., 2013). Although 
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these studies pointed out the influence of different factors on the scientific re-
search performance of colleges and universities, they only reflected the influence 
of single characteristics on academic research and academic entrepreneurship. 
The overall development mode of colleges and universities is the result of the 
comprehensive effect of multiple factors, and its own heterogeneous characteris-
tics determine the orientation and development direction of colleges and univer-
sities. In addition, the descriptive analysis based on cross-section data of scholars 
can only reflect the average level of university development in a short time or at 
a certain time point (Chen et al., 2018), and cannot reflect its dynamic develop-
ment law. With the development of time, colleges and universities have accu-
mulated relevant experience and advantages in the process of academic research 
and academic entrepreneurship (Ju et al., 2018), and resources and abilities have 
been accumulated continuously to form the “Matthew effect” (Fiorentin et al., 
2019). As a result, certain adaptability and tendency to scientific research activi-
ties have been generated, which makes colleges and universities show distinct 
growth modes (Zhou & Li, 2018). 

To realize the goal of the study, this paper chose to our country’s higher edu-
cation is representative of “211 provincial department to build” colleges and 
universities as samples, repetitive measure the sample data of 2007-2016 research 
activities in colleges and universities, the use of repetitive measure Anova for 
academic research and academic entrepreneurship differences along with the 
change of time and different system of scientific research strength, and regional 
differences of college development model, and estimates the two dependent va-
riables in the marginal effect of different situations, help the government and 
universities clear dynamic change pattern of differences between different types 
of colleges and universities, According to its own characteristics and advantages, 
the incentive mechanism and development strategy of academic research and 
academic entrepreneurship are selected and set, so as to realize the maximum 
development of scientific research advantages of universities. 

2. Theory Framework 
2.1. Differences in Research Strength 

Scientific research strength is the ability of a university to explore unknown 
knowledge areas and produce innovative results, which depends on high-level 
researchers, sufficient research facilities and complete management mechanism. 
First of all, scientific research strength shows a huge impetus in knowledge in-
novation and technological innovation (Ho et al., 2016), which determines the 
significant difference in the quantity and quality of scientific research innovation 
achievements among different universities. For example, major research facilities 
and projects, such as large domestic research and development centers and la-
boratories, are built in top universities such as Tsinghua university and Peking 
University. Secondly, in terms of the actual situation of our country, the funds 
needed for the development of colleges and universities depend on the 
non-competitive appropriation of the government to a large extent. In contrast, 
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the non-competitive funding of the state largely favors the universities with 
strong scientific research capabilities, which may lead to a certain degree of iner-
tia in the universities with strong scientific research capabilities and lack of en-
thusiasm for academic entrepreneurship (Sun & Zhu, 2019). In contrast, univer-
sities with less government non-competitive funding have more incentive to ob-
tain external funding by applying for scientific research projects and developing 
the commercial value of applied technologies, and the resulting scientific re-
search results have less correlation with knowledge innovation (Perkmann & 
Walsh, 2009). Therefore, universities with average research strength may be 
more inclined to develop academic entrepreneurship due to the pressure of re-
sources, and their enthusiasm for academic research is also weakened. 

Scientific research strength, moreover, decide the quality of the knowledge 
creation and technological innovation, and the quality of the results is to distin-
guish the participation in academic entrepreneurship and a key feature of aca-
demic studies (Hewitt-Dundas, 2012), has the high quality of knowledge is more 
vulnerable to peer and journals approved and published, researchers to personal 
reputation and the development of academic career has larger significance. The 
more innovative the technological achievements have, the greater the potential 
commercial value, and the more inclined the universities are to participate in aca-
demic entrepreneurship activities to realize their economic value (Owen-Smith, 
2003). 

Finally, scientific research strength is often consistent with the “social reputa-
tion” of universities (Ambos et al., 2008), and universities with higher research 
strength often have higher social reputation. The academic entrepreneurship of 
colleges and universities is the marketization of scientific research achievements. 
Whether it is the licensing and transfer of patents, the spin-off of enterprises or 
other ACTS of cooperation with enterprises, the identity of colleges and univer-
sities is transformed into the seller of knowledge and technology. In the case of 
uncertain and inaccurate information, universities with good reputation are be-
lieved to produce more technological innovations worthy of investment, attract a 
large number of partners and technology buyers to universities, and reduce the 
start-up costs of universities (Fong et al., 2018). With the change of time, the in-
teraction between universities with strong research capacity and the outside 
world in knowledge and information is constantly strengthened, and the innova-
tion cooperation network formed provides powerful resources and technical sup-
port for the subsequent entrepreneurial activities (Di Gregorio & Shane, 2003). 

Therefore, universities with strong research strength are able to give consider-
ation to both academic research and the development of academic entrepre-
neurship (Sengupta & Ray, 2017), and both have developed rapidly in academic 
research and entrepreneurship, and the development gap between them and 
universities with average research strength is gradually increasing. 

2.2. Differences in Subject Structure 

In 2000 colleges and universities in China have experienced massive “build, ad-
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justment, cooperation and merger” reform, colleges and universities discipline 
layout and core positioning shows large differences, the subject matters of this 
difference is mainly manifested in the diversity, the types of key subject, resource 
input and institutional Settings, etc., many scholars according to cultivate discip-
line in colleges and universities, the type of advantage disciplines will be roughly 
divided into the integrated university, institute of technology, medicine and 
agriculture and forestry. Such differences in the internal discipline structure 
have a profound impact on the development of colleges and universities from 
two aspects: first, there are differences in the resources of colleges and universi-
ties with different discipline structures. Comprehensive universities in China is 
in the large-scale subject during the merger and scale by combining many small 
but powerful only branch of the school, the balanced development of the multi-
disciplinary and in the number of researchers, research funding, project number, 
and research facilities, equipment and so on all ahead of other types of colleges 
and universities. Some studies have pointed out that comprehensive colleges and 
universities of science and technology are obviously better than other three 
kinds of colleges and universities in obtaining competitive funding from enter-
prises (Zhao & Liu, 2016), which indicates that science and technology colleges 
and universities have more opportunities to cooperate with enterprises, attach 
more importance to application-oriented research, and are more inclined to the 
development of academic entrepreneurship compared with other single-subject 
colleges and universities. However, the development of medical, agricultural and 
forestry colleges and universities depends more on the government’s support 
and keeps a close relationship with the government. Therefore, these two types 
of universities are more inclined to the development of basic research, with less 
cooperation and exchanges with external enterprises, and have no advantages in 
the development of academic entrepreneurship. 

In addition, there are significant differences in the difficulty of commerciali-
zation of scientific research achievements in different types of universities. 
Comprehensive colleges and universities have a multi-disciplinary structure and 
a balanced development of all kinds of disciplines. Polytechnic universities also 
belongs to the multi-disciplinary universities, but its core disciplines of engi-
neering, and physical aspects of the research results compared with the results in 
engineering is more difficult to commercialize (Yang et al., 2007), so compre-
hensive and polytechnic universities with the discipline has technology innova-
tion to transform the potential commercial value, but small differences in need 
internal coordination of the organization. Finally, medical technology invention 
is considered commercial possibilities of the highest professional (Powers & 
McDougall, 2005), but for a long time medical invention faced with long devel-
opment period, commercial investment, risk big, the overall level of its academic 
entrepreneurship is less likely than institute of technology and comprehensive 
universities, its growth model may be far lags behind that of other types of col-
leges and universities. 
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2.3. Regional Differences 

The political, economic, scientific and technological innovation, education, so-
cial environment, physical geography and other conditions of different regions 
have significant differences, which have different impacts on the talent gather-
ing, resource acquisition, organizational structure and management system es-
tablishment of colleges and universities, so that the scientific research develop-
ment of colleges and universities also shows corresponding regional differences. 
Good natural conditions, developed economy, education and social development 
level provide researchers with better career development opportunities and liv-
ing conditions, which directly affect the talent accumulation and stability in the 
region (Mu & Niu, 2014). At the same time, it provides a better market envi-
ronment for the development of enterprises and the technology commercializa-
tion of universities, which is conducive to the formation of industrial clusters 
and innovation clusters (Adams, 2002). 

At present, our country’s economic development level is considered showed 
great regional differences, the eastern regional economic development speed, 
development level is high, the corresponding in the natural conditions and vari-
ous social infrastructure such as education, health care and more complete, in 
attracting students with high quality, high level scientific research personnel and 
access to research funding has obvious advantages in (Wang, 2016); On the con-
trary, Xinjiang and Gansu, regions with poor natural environment and relatively 
backward economic development, are facing serious brain drain, and high-level 
scientific research talents flow to central and eastern regions. The development 
of academic research and academic entrepreneurship in colleges and universities 
depends on human resources, social environment and economic development, 
which leads to similar regional differences in academic development level and 
academic entrepreneurship level in colleges and universities. 

In addition, the academic entrepreneurial activities of colleges and universities 
need a certain market environment to realize the commercialization value of the 
results, and the market environment of different regions in China has its own 
characteristics. The eastern region has a high level of opening to the outside 
world, forming more clusters of high-tech industries and innovation networks. 
The high demand for technological innovation provides a favorable market en-
vironment for the development of technology commercialization in universities 
(Liu & Fu, 2010). However, the number of industries and universities in western 
and central regions is relatively small, the overall level of openness and innovation 
is backward, the motivation for academic entrepreneurship is insufficient, and the 
growth of academic entrepreneurship may gradually lag behind that of eastern and 
central universities due to the constraints of resources and environment.  

3. Research Design 
3.1. Samples and Data Sources 

In order to explore the differences between academic research and academic en-
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trepreneurship development modes in Chinese universities and colleges, this 
paper selects the longitudinal data of 113 “211 and provincial and ministerial 
co-built universities” in China from 2007 to 2016 for analysis, among which the 
information of military universities and affiliated hospitals is not included in the 
sample because it is not disclosed. These colleges and universities are all over the 
provinces in China, which are the focus of the development of higher education 
in each province. In addition, the data of this study are from the official data, 
mainly including the evaluation of Chinese universities published by the insti-
tute of Chinese academy of management sciences, the compilation of Chinese 
higher education science and technology statistics published by the ministry of 
education, and the patent information database of CNKI. 

3.2. Measurement 

1) Academic Performance (AP), as the basic mission of traditional universi-
ties, insists on the openness and publicity of research results, which are mainly 
manifested in journal papers, conference papers and books. Referring to the ex-
isting research and the actual situation of Chinese universities, this study selects 
the number of papers published in domestic and national journals of universities 
every year as the index to measure the academic research performance of uni-
versities (Ho et al., 2016). In order to satisfy the normality requirement of the 
repeated measurement data, the logarithm was taken. 

2) Academic Entrepreneurship (AE), Academic entrepreneurship is also called 
by scholars as technology transfer, knowledge capitalization, patent licensing, 
patent transfer, school-run enterprises and entrepreneurial universities, etc. 
These definitions are mainly derived from the broad and narrow sense, but they 
all emphasize the commercial value of academic achievements. From the pers-
pective of knowledge value chain creation, patent application belongs to the ini-
tial stage of academic entrepreneurship, which affirms and protects the potential 
commercial value of technological innovation (Siegel et al., 2003). From the 
perspective of the openness and sharing of university knowledge creation, the 
knowledge and technology created by universities should be shared by the so-
ciety, and the application of patent is the privatization of the results and the 
embodiment of the potential commercialization motivation of universities or 
researchers (Blind et al., 2018). The higher the number of patent applications, 
the more inclined the university’s research is to the application of research and 
the commercial development of research results (Wang & Ruan, 2013). Referring 
to the research of Branco, the number of patents successfully applied by univer-
sities is used as an indicator to measure the academic entrepreneurship perfor-
mance of universities (Ponomariov, 2013), and the data are from the informa-
tion published in the patent database of CNKI. In order to meet the requirement 
of normality of repeated measurement data, the same logarithmic processing 
was performed on the patent data 

3) Research Quality (RQ) is a classification variable of 0 or 1. At present, there 
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is no official institution in China to evaluate the scientific research strength of 
colleges and universities, and the academic community has different views on 
the research ability of colleges and universities. Some scholars use the govern-
ment funded account for the proportion of the total funding to measure the level 
of college scientific research (Guo et al., 2013), but in fact, funding provided by 
the government funded by according to the scientific research strength of com-
petitive and non-competitive fund in two parts, including a non-competitive 
fund proportion is larger, and the existing data and related research are unable 
to distinguish between the two parts. Therefore, this article combined with the 
college scientific research scale and results of comprehensive evaluation, Shang-
hai Jiaotong university for the academic level of colleges and universities on the 
evaluation results and the actual situation of domestic, to determine the “985 
project” university as the research colleges and universities, the stronger power 
of “985 project” universities in general universities, variable with 1, 0, respec-
tively, for the next phase of the construction of “double top colleges and univer-
sities” has more realistic significance. 

4) Subject structure (Type), Subject structure determination of books bor-
rowed from the original long Hong and Wu even the way of measuring, starting 
from colleges and universities have subject type, will be classified as a class of 
normal universities and comprehensive universities, values of 4, has a value of 3 
polytechnic universities and medical of agriculture and forestry university 2 and 
1, respectively, in other universities to 0, other class contains classes and media 
of politics and law university (Yuan et al., 2009). 

5) Region, According to the differences in the level of economic development 
and the research methods of most scholars, the 31 provinces in China are di-
vided into three regions: “east, central and west”, which are expressed by the 
classification variables of 1, 2 and 3. 

3.3. Research Method 

The main purpose of this study is to examine the differential distribution of 
growth modes of academic research and academic entrepreneurship in colleges 
and universities. The research sample is a longitudinal database established by 
the annual development data of each university, and the data show a great cor-
relation in time. Using longitudinal data for analysis avoids the limitations of 
descriptive statistics in cross section data study, and combines the advantages of 
cross section data and panel data to enter the field of analytical research. It can 
not only analyze the dynamic change law of academic research and academic 
entrepreneurship in colleges and universities over time, but also analyze the dif-
ferences of growth patterns of samples at different feature levels. 

Because of the correlation between the repeatedly measured data, it violates the 
data independence requirement of the Anova, while the general Anova cannot ex-
plain the dynamic differences within the individuals, and may get the wrong con-
clusion. In addition, the analysis of variance of repeated measurements requires 
the spherically symmetric property of the variance matrix of data full football 
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association, otherwise, the F value of the analysis of variance will be biased, in-
creasing the probability of class I errors. Therefore, it is necessary to adjust the 
degree of freedom of time-related F statistics in the test. Stata14.0 software pro-
vides results of four correction coefficients, among which BOX test is the most 
conservative test result. If the test results are inconsistent with those of other three 
correction methods, the first Regular test result shall be used as the reference. 

4. Empirical Result Analysis 
4.1. Development Mode Differences 

The variables of academic research performance and academic entrepreneurship 
performance, scientific research strength, discipline structure, region and time 
were included into the Anova model of repeated measurement, and then the 
distribution of the development differences of academic research in universities 
at different time points and the interaction between characteristics and time was 
analyzed. The analysis results are shown in the following Table 1. 

It can be seen from Table 1 that the goodness of fit R2 of the model after ad-
justment is about 0.90, indicating that the goodness of fit of the model is good, 
and the explanatory variables put into the model can well explain the changes of 
the dependent variables. The four test values of the time factor (Year) were con-
sistent and all significant at the significance level of 1%, indicating that there 
were significant differences in academic research performance at each time 
point. In addition, the test results of time, region and discipline structure inte-
raction items failed to pass the most conservative sphericity test, because there 
was a correlation between the repeated measurement data, the overly strict cor-
rection coefficient would conceal the differences between individuals, and other 
statistical results after correction were also statistically significant. Finally, the 
interaction between scientific research strength and time passed the most rigor-
ous spherical test, p-value = 0.054 < 0.1, and the test result was very robust. 
Therefore, the above test results explain that the development mode of academic 
research in colleges and universities depends not only on the change of time, but  
 
Table 1. Repeated measurement analysis of variance and correction results of academic 
research performance. 

Source Partial SS df MS F 
Prob > F 

Regular H-F G-G Box 

Year 28.66 9 3.18 15.07 0.0000 0.0000 0.0000 0.0002 

Types# Year 11.59 36 0.32 1.52 0.0262 0.00486 0.074 0.2012 

Region# Year 9.08 27 0.34 1.59 0.0292 0.0524 0.0778 0.1965 

RQ# Year 4.24 9 0.471 2.23 0.0183 0.0352 0.0545 0.1384 

Residual 190.04 899 0.211      

1) N = 1094; 2) Adj R-squared = 0.9415; 3) Huynh-Feldt epsilon = 0.4644; Greenhouse-Geisser epsilon 
= 0.3477; Box’s conservative epsilon = 0.1111. 
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also on the differences of research strength, discipline structure and regional 
factors among individuals. 

As we can see from Table 2, the adjusted goodness of fit R2 of the model with 
academic entrepreneurship as the dependent variable is about 0.9011, indicating 
that the model has a good goodness of fit and the explanatory variables put into 
the model can also well explain the changes of the dependent variables. The re-
sults of multivariate anova in the above table indicate that the four detection 
values of the time factor are consistent and p < 0.001, indicating that the devel-
opment level of academic entrepreneurship is significantly different at different 
time points, and that the government and universities attach great importance to 
academic entrepreneurship as well as the support of policies and resources may 
be of great significance to the sustained growth of academic entrepreneurship. 
Secondly, the results of the interaction term test of time and discipline structure 
did not pass the most conservative spherical test, but the statistical results after 
adjusting the degree of freedom of variables were statistically significant, indi-
cating that the adaptability and tendency of different disciplines to academic en-
trepreneurship were different, and the development mode of academic entre-
preneurship was also significantly different. Finally, the results of the four tests 
of the interaction between time and region and scientific research strength were 
consistent, which were statistically significant at 99% of the significance level, 
indicating that the growth model of academic entrepreneurship in universities 
was significantly dependent on regional factors and scientific research strength. 

4.2. The Development Mode of Universities with Different  
Strength 

The above test results only estimate the difference distribution of the scientific 
research performance of colleges and universities over time, so it is necessary to 
use the marginal effect graph to more intuitively show the difference of devel-
opment modes among different individuals. 

By Figure 1 can be seen, with the time development, academic research and 
academic entrepreneurship showed a rising trend, but in academic studies and  
 
Table 2. Repeated measurement analysis of variance and correction results of academic 
entrepreneurship performance. 

Source Partial SS df MS F 
Prob > F 

Regular H-F G-G Box 

Year 25.58 9 2.84 41.23 0.0000 0.0000 0.0000 0.0000 

Types# Year 11.89 36 0.33 1.75 0.0045 0.0334 0.0530 0.1452 

Region# Year 9.31 27 0.34 3.36 0.0000 0.0001 0.0005 0.0219 

RQ# Year 5.57 9 0.61 8.27 0.0000 0.0000 0.0000 0.0049 

Residual 188.71 899 0.21      

1) N = 1094; 2) Adj R-squared = 0.9011; 3) Huynh-Feldt epsilon = 0.7088; Greenhouse-Geisser epsilon = 
0.52; Box’s conservative epsilon = 0.1111. 
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(a) 

 
(b) 

Figure 1. Marginal distribution of dependent variables under the interaction between re-
search strength and time. (a) Study performance growth trend chart; (b) Patent growth 
trend chart. 
 
scientific research strength in academic entrepreneurship development level are 
higher than that of scientific research strength weak colleges and universities, 
embodies the “Matthew effect” of the scientific research and development in 
colleges and universities, scientific research strength of colleges and universities 
in terms of resources and capabilities of cumulative effect make its level of aca-
demic research and business development occupy the leading position. In addi-
tion, universities with strong scientific research strength have advantages in 
seeking non-competitive public funding from the government, which can effec-
tively transform existing scientific research resources into knowledge innovation 
recognized by the public and technological innovation with high commercial 
value. In addition, good reputation reduces the cost of academic entrepreneur-
ship in universities and creates more development opportunities for them. 
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Therefore, universities with strong research strength have more advantages in 
academic entrepreneurship and development of academic research, which is 
consistent with our previous theoretical derivation. 

4.3. Different Models of Colleges with Different Disciplinary  
Structures 

The above test results only estimate the difference distribution of the scientific 
research performance of colleges and universities over time, so it is necessary to 
use the marginal effect graph to more intuitively show the difference of devel-
opment modes among different individuals. 

As can be seen from Figure 2, academic research and academic entrepre-
neurship in colleges and universities with different systems and types show a  
 

 
(a) 

 
(b) 

Figure 2. Marginal distribution of dependent variables under the interaction between 
discipline structure and time. (a) Study performance growth trend chart; (b) Patent 
growth trend chart. 
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gradual growth trend over time, but various colleges and universities have dif-
ferent growth modes. First of all, the development level of academic research is 
from high to low: comprehensive > science and technology > agriculture and fo-
restry > medicine > other categories. Among them, the growth of science and 
technology and comprehensive universities is relatively stable, but the perfor-
mance level gap between them is gradually increasing. This may be because these 
two types of universities are multi-disciplinary universities, but the dominant 
disciplines of science and engineering universities and the balanced discipline 
structure of comprehensive universities are more advantageous and competitive 
in resource allocation. The academic research of agricultural and forestry colleg-
es and universities tends to increase steadily after a short period of fluctuation. 
Medical colleges and universities have the largest growth range, and their devel-
opment level is gradually in line with that of agricultural and forestry colleges 
and comprehensive colleges. The academic research development of other col-
leges (media and liberal arts) tends to be stable after two years of rapid growth, 
which may be due to the small number and scale of such colleges, whose re-
search results are mainly in the form of non-academic journals, newspapers and 
books. 

4.4. Regional Differences in Growth Patterns 

According to the test in Figure 3, there are significant differences in the devel-
opment modes of academic research among colleges and universities in different 
regions. Although there are large fluctuations in the central and northeastern re-
gions, the overall trend is increasing. First of all, the eastern region has the larg-
est increase in academic research, and its overall level of academic development 
has gradually surpassed that of the central and northeastern regions. This may 
be because in recent years, the eastern regional economic development level is 
high and growing faster, brought together a large number of high level talents  
 

 
(a) 

5
5.

5
6

6.
5

7
7.

5
Li

ne
ar

 P
re

di
ct

io
n

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
year

region=1 region=2
region=3 region=4

Predictive Margins with 95% CIs

https://doi.org/10.4236/jss.2020.86015


Z. J. Ren 
 

 

DOI: 10.4236/jss.2020.86015 195 Open Journal of Social Sciences 
 

 
(b) 

Figure 3. Marginal distribution of dependent variables under the interaction between re-
gion and time. (a) Study performance growth trend chart; (b) Patent growth trend chart. 
 
and high quality students, create a higher level of opening and innovation envi-
ronment, colleges and universities is to follow the rapid growth of economic de-
velopment, academic research these factors contributed to the eastern area than 
other areas have a higher level of knowledge innovation. Secondly, the develop-
ment level of colleges and universities in central and northeast China fluctuates 
obviously, but shows an overall growth trend. Western academic research in 
colleges and universities overall development level of the lowest but the biggest 
growth, the country has always been the strategy of “western development”, “re-
gion economic zones” along “revitalization of the northeast old industrial base” 
development strategy, such as the western provinces invest a lot of resources and 
development opportunities, the introduction of a large number of talents, con-
stantly through communication with central and eastern regions of the channel. 

5. Research Conclusion and Prospect 

In this paper, repeated measurements were made on the data of academic re-
search and entrepreneurship conducted by 113 “211 project” from 2007 to 2016, 
and the trend of academic research and entrepreneurship development over 
time and the differences in growth patterns among universities with different 
characteristics were analyzed. Based on the above research, this paper makes the 
following findings: 

1) With the development of time, the academic research and academic entre-
preneurship performance of colleges and universities show an overall growth 
trend, and the growth rate of colleges and universities with different research 
strengths is significantly different. The development level of academic research 
and academic entrepreneurship of universities with strong scientific research 
strength is higher than that of universities with average scientific research 
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strength, and the growth rate is lower than that of universities with average 
scientific research strength. This reflects the impact of the difference in scientific 
research strength of universities on the development model of academic research 
and academic entrepreneurship. Universities with strong scientific research 
strength are more inclined to take into account the simultaneous development 
and development of academic research and academic entrepreneurship and 
maintain a higher level of development. While the scientific research strength is 
lower, Universities in China face greater competitive pressures and show great 
tendency and development motivation for academic entrepreneurship, so they 
show a relatively fast development rate. In the future, the universities with aver-
age research strength may gradually surpass the universities with strong research 
strength while maintaining a high growth rate, and the “Matthew effect” among 
universities may gradually weaken. Therefore, it can be believed that gradually 
reducing the dependence of universities on government funding may stimulate 
the potential of academic research and academic entrepreneurship in universi-
ties, so that universities with strong scientific research strength can develop their 
own resources and capabilities to achieve faster growth. 

2) The development model of academic research and academic entrepreneur-
ship depends on different discipline structures. The academic research develop-
ment level is from high to low: comprehensive class of science and technology > 
medicine > other classes of agriculture and forestry. The academic entrepre-
neurship development level of colleges and universities is from high to low: 
science and technology > agriculture and forestry > comprehensive > medicine > 
other classes. This shows that the development of scientific research in different 
disciplines in China is unbalanced and the development level is significantly dif-
ferent. The multi-disciplinary structure can promote the development of 
cross-discipline, but the lack of the leadership of key disciplines will lead to the 
decline of the competitiveness among disciplines and the increase of the diffi-
culty of resource management and allocation. And different disciplines for the 
difficulty of technology innovation, the cycle and transformation of achieve-
ments transformation risk factors such as may be the reason for the differences 
in academic entrepreneurship development mode, so the academic entrepre-
neurship should avoid homogeneity of different disciplines, for technology in-
novation more polytechnic universities to establish a perfect mechanism of 
technology transformation, improve the evaluation standard, stimulate vitality 
of technological innovation. Different innovation evaluation standards are 
adopted for different disciplines of comprehensive colleges and universities. 
Emphasis is placed on the cultivation of dominant disciplines, and the competi-
tion among disciplines is stimulated. Agricultural, forestry and pharmaceutical 
colleges and universities need to build a bridge of communication and coopera-
tion between universities and enterprises based on more policy support, so as to 
reduce the obstacles in the entrepreneurial process. 

3) The growth patterns of academic research and academic entrepreneurship 
are significantly different in different regions. The academic research and aca-
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demic entrepreneurship of colleges and universities in the eastern and western 
regions show a stable growth trend and a large range. There are obvious fluctua-
tions in academic research in the northeast and central regions, which are sig-
nificantly different from the situation that China’s economic development level 
and academic development level are high in the east and low in the west. The 
growth rate of academic entrepreneurship in all regions is as follows: western > 
central > northeast > eastern and the development level of academic entrepre-
neurship is similar to that of regional economic development. The academic en-
trepreneurship in each region shows a stable growth trend, and the differences 
between regions are significant, among which the western region has a large 
growth range. This suggests that the academic entrepreneurship is strongly in-
fluenced by regional environment, the western region in the natural environ-
ment and economic and social development are relatively backward, but with 
the support of policy, the development of information communication technol-
ogy and transportation conditions, the western regional university academic en-
trepreneurship and academic studies had increased significantly, compared with 
the economic and environmental advantages in central area without showed 
rapid growth trend. 

There are still some shortcomings in this study which need to be further ex-
plored in the future. In terms of the differences between the development modes 
of academic research and academic entrepreneurship in colleges and universi-
ties, only the influences of different research strengths, system types and regional 
types on the internal heterogeneity of individuals are explored. However, the 
development of colleges and universities is also influenced by the internal man-
agement mechanism, development strategies and external policies of colleges 
and universities. Future research should focus on the influence of internal man-
agement mechanism, resource allocation and management, external relations 
with the government and enterprises and other factors on the academic research 
and academic entrepreneurship development model of colleges and universities, 
so as to further explore the influence of these factors on the growth model of 
academic research and academic entrepreneurship in colleges and universities. 
At the same time, the limitation of this article is that it only conducts a descrip-
tive analysis of scientific research output. Future research needs to include more 
samples and establish a comprehensive empirical model for interpretation. 
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