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Abstract. As the key scientific and technological talents, the promotion of university 
teachers' willingness to innovate in science and technology plays an increas-ingly signifi-
cant role in enhancing the comprehensive strength of universi-ties and promoting the con-
struction of a powerful country in science and technology. This paper takes the science and 
engineering teachers of a high-level industry characteristic university directly under the 
Ministry of Education as the research object, and discusses the impact of social capital on 
university teachers' willingness to innovate in science and technology from three dimen-
sions of structure, relationship and cognition. Using Stata 16.0 software to carry out bench-
mark model regression, the data results show that the three dimensions of social capital 
have a positive impact on the willing-ness to innovate in science and technology. There-
fore, colleges and universities should pay more attention to strengthening the construction 
of teacher teams, strengthening the cooperation between schools and enterprises, and deep-
ening scientific and technological exchanges and cooperation in promoting the manage-
ment activities related to scientific and technological innovation of science and engineer-
ing teachers. 
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1 Introduction 

Social capital is an analytical tool that has attracted much attention in the academic research 
field of humanities and social sciences in recent years. Its emphasis on social network relations, 
reciprocal norms, trust and cooperation and other elements highly meets the governance needs 
of organizational collaborative innovation. This study focuses on the innovation willingness of 
university science and engineering teachers, explores the impact mechanism of multi-dimen-
sional social capital and university science and engineering teachers' innovation willingness, 
implements the national strategy of rejuvenating the country through science and education, 
promotes the improvement of incentive methods for university teachers' scientific and techno-
logical innovation, and promotes the further development of university science and technology 
innovation ability. 
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2 Theoretical basis and research hypothesis 

2.1 The connotation and dimension of social capital 

Pierre Bourdieu [1] first put forward the concept of "social capital", defined it as a persistent 
network formed by mutual acquiescence or recognition, which is an actual or potential collec-
tion of resources. Coleman J [2]and Ptnam [3] Extending on this basis, we think that social 
capital is a kind of behavior ability for collective interests, including three dimensions of social 
trust, social norms, and social network, which can promote cooperation and improve the effec-
tiveness of society. In summary, the close relationship between social capital and social rela-
tions, social resource exchange, is the focus of attention in the study of social capital. Based on 
existing research, this paper defines social capital as individual or social capital Based on the 
sum of actual and potential resources embedded in the relationship network owned and availa-
ble, social capital is divided into structural, relational and cognitive dimensions to carry out 
relevant research. 

2.2 Willingness to innovate in science and technology 

American scholar Zaltman[4]defined the willingness to innovate as a variable used to measure 
the acceptance of new things, new ideas and innovation by organizations or individuals. At 
present, the research on the overall willingness to innovate of organizations at home and abroad 
is relatively rich, integrating the individual perspective of employees and the overall perspective 
of organizations [5]. For example, in the relevant research on the influencing factors of innova-
tion willingness, most scholars focus their research perspective on the internal and external fac-
tors of the organization. The impact of variables such as individual factors, organizational fac-
tors and job characteristics on individual innovation willingness has been confirmed [6]. In the 
relevant research that takes innovation willingness as an intermediary variable, innovation will-
ingness is often regarded as an important pre-variable of innovation behavior and innovation 
performance [7]. However, in the study of individual innovation willingness, there are limita-
tions of insufficient research objects and insufficient research perspectives. Therefore, to further 
play the important role of China's universities as the main force of national basic research and 
other major scientific and technological breakthroughs, and stimulate the vitality of university 
talents, it is necessary to study university teachers' scientific and technological innovation will-
ingness from a more diverse perspective of internal and external organizations and individual 
university teachers. 

2.3 Structured social capital and willingness to innovate 

Structural social capital is mainly related to social networks. Social networks were first proposed 
by anthropologist R. Brown when he studied the structure theory to analyze the behavior norms 
of people in bounded organizations. Granovett divides the relationship of social networks into 
strong and weak ties. Strong ties are the basis of the relationship between individuals. Weak ties 
span different organizations, The information of both parties is different [8] The strong associ-
ation network based on personal communication in colleges and universities can be used as 
cohesive social capital, which can provide informal information exchange between college 
teachers and strengthen communication and exchange between them through social relations 



   

 

based on geographical development. Colleges and universities will connect teachers with dif-
ferent resources to form a kind of cohesive social capital, which can enhance the willingness of 
college teachers to innovate in science and technology. Based on the above analysis, this paper 
proposes the following assumptions: 

H1: Structured social capital has a positive impact on the willingness of science and technology 
innovation of university science and engineering teachers. 

2.4 Relational social capital and willingness to innovate in science and technology 

Relational social capital is mainly related to social trust. Social trust is a definition that people 
express their expectations for certain events in the future [9]. Ke Jianglin et al. proposed in the 
study that the trust attitude towards others is a manifestation of willingness to take the risk of 
weakening the knowledge advantage. Only when the knowledge owner is willing to take the 
risk, can knowledge sharing be truly realized, so the knowledge owner is more willing to donate 
his own knowledge under the condition of mutual trust. In the state of trust, university teachers 
will reduce the hesitation and doubt when collecting other people's knowledge and expressing 
their own knowledge needs, reduce the prevention psychology, promote in-depth communica-
tion between each other, and realize the sharing of innovation resources. Based on the above 
analysis, this paper proposes the following assumptions: 

H2: Relational social capital has a positive impact on science and technology innovation will-
ingness of university science and engineering teachers. 

2.5 Cognitive social capital and willingness to innovate in science and technology 

Cognitive social capital is mainly related to social norms. Social norms are rules and standards 
that guide or limit the behavior of group members, to ensure the realization of group objectives 
and the consistency of group activities. Hooff et al. pointed out in the study that the higher the 
degree of identification of members with the goals and vision of their group, the more willing 
they are to share their knowledge in this group. Ke Jianglin et al. believed that under the role of 
the common vision, members think it is beneficial to share their knowledge with others, and at 
this time they will be more willing to donate their knowledge. A clear common vision can en-
hance cooperation among members and improve the appearance of members The level of mu-
tual understanding. On the basis of mutual understanding and under the role of the principle of 
reciprocity, members are willing to make efforts for a common vision, which is mainly reflected 
in the exchange and sharing of innovative knowledge among university teachers. Based on the 
above analysis, this paper proposes the following assumptions: 

H3: Cognitive social capital has a positive impact on science and technology innovation will-
ingness of university science and engineering teachers. 



3 Research design 

3.1 Variable measurement and research sample 

The scale of social capital in this study is adapted from the scale designed by Gu Qinxuan et al 
In the context of colleges and universities, the term is mainly reflected in the network relation-
ship and characteristics between members of colleges and universities, the trust between teach-
ers and students, the organizational trust between departments and institutions, the language, 
customs and values shared by colleges and universities, and the integration of structural capital, 
cognitive capital and relational capital. The scale of willingness to innovate in science and tech-
nology was adapted from the scale of innovation motivation created by Pan Jingzhou et al. and 
was localized. A total of 243 questionnaires were distributed, with 224 valid questionnaires, 
accounting for 92.7% of the returned questionnaires. 

3.2 Reliability and validity test 

Use SPSS 26.0 software to measure Cronbach's α the reliability of the coefficient measurement 
scale is 0.7 as the critical value. Figure 1 shows that the Cronbach's Alpha values of structural 
social capital, relational social capital, cognitive social capital, social capital and willingness to 
innovate in science and technology are all higher than the critical value of 0.7, which proves 
that the reliability of the measurement indicators in this study is high, the internal consistency 
of each item in the scale is high, and the data can be reliable and stable. KMO value and Bartlett 
sphericity test were carried out on the items in the questionnaire. The test results are shown in 
Figure 2. The KMO index of the sample is 0.885, and Bartlett sphericity test passed the signif-
icant level of 0.001, which proves that the research variables have good construction validity. 

variable Cronbach’s Alpha Number of items 

 
social 
capital 

Structured  0.904 3 

Cognitive 0.762 3 

Relational 0.771 4 

Willingness to innovate tech 0.932 10 

Total amount table 0.967 42 

Fig. 1. Reliability test results 

 
KMO sampling suitability quantity 0.885 

Bartlett sphericity test Approximate chi-square 2208.735 

freedom 210 

Significance 0.000 

Fig. 2. KMO and Barrett test 



   

 

3.3 Descriptive statistics and correlation analysis 

This paper has carried out descriptive statistics and correlation analysis on various research var-
iables, and the specific results are shown in Figure 3: (2) The mean value of the explained var-
iable reached 4.221, indicating that the university teachers surveyed had a strong willingness to 
innovate in science and technology; (3) There was a significant correlation between the test 
variables. Structural, relational and cognitive social capital are significantly positively corre-
lated with the willingness of science and technology innovation of university science and engi-
neering teachers (r=0.504, r=0.506, r=0.607, p<0.01). H1, H2 and H3 have been preliminarily 
verified.  

 

variable 
average 
value 

standard de-
viation 

1 2 3 4 

Structured 4.275 0.817 1    

Relational 4.260 0.681 
.669*

* 
1   

Cognitive 4.317 0.615 
.553*

* 
.741*

* 
1  

Willingness 4.221 0.602 
.504*

* 
.506*

* 
.607*

* 
1 

**. At 0.01 level (double tail), the correlation is significant. 

Fig. 3.  Mean value, standard deviation and correlation coefficient 

Above all, specific method is below: (Figure 4) 
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Fig. 4. Research Method 

4 Hypothesis test 

4.1 Benchmark model regression 

The fitting degree of the linear regression model is good, indicating that the calculation results 
can truly and reliably reflect the impact of structural social capital, relational social capital, and 
cognitive social capital on the willingness to innovate in science and technology; There is no 
multicollinearity among the three independent variables, and the VIF is all less than 5; The 
regression equation is significant, F=124.236, P<0.001, which means that at least one of the 
three independent variables can significantly affect the satisfaction of dependent variables; The 
result of regression analysis shows that structured social capital can significantly and positively 



affect the willingness of science and technology innovation of university science and engineer-
ing teachers(β= 0.243,P<0.05)；Relational social capital can significantly and positively affect 
the willingness of science and technology innovation of university science and engineering 
teachers(β= 0.279,P<0.05);Cognitive social capital can significantly and positively affect the 
willingness of science and technology innovation of university science and engineering teach-
ers( β= 0.443,P<0.05).Based on the regression data, the regression equation between variables 
is as follows: Willingness to innovate in science and technology=1.874+0.165 * structural social 
capital+0.266 * relational social capital+0.443 * cognitive social capital (Figure 5). 

Model 

Denormalization coef-
ficient 

Standardiza-
tion coeffi-

cient t 
Signifi-
cance 

 

B 
Standard er-

ror 
Beta VIF 

(constant) 1.874 0.279  6.712 0.000  
Structured 0.165 0.058 0.243 2.828 0.000 1.660 
Relational 0.266 0.091 0.279 2.722 0.000 2.680 
Cognitive 0.443 0.092 0.471 4.836 0.000 2.145 

R2 0.322 
F 124.236 
P <0.001 

A. Dependent variable: willingness to innovate in science and technology 

Fig. 5. Benchmark model regression 

4.2 Robustness test 

To test the robustness of the estimated results of the model in Figure 5, first, replace the Logit 
model with Tobit model, perform regression analysis on the original variables, and output the 
model (1-3). The specific data is shown in Figure 6. Referring to the existing research, the proxy 
variable is used to replace the scores of each dimension for regression analysis. The specific 
data is shown in Figure 7. Social capital and scores of each dimension have significant positive 
impact, and the significance and direction of impact are consistent with the data in Figure 6; 
The proxy variables of each dimension also have a positive impact, and the level of significance 
remains unchanged, so the research conclusions are relatively stable. 

Structured social capi-
tal 

0.511**（0.037）   

Relational social capi-
tal 

 0.567**（0.039）  

Cognitive social capital   0.531**（0.039） 

constant 0.994**（0.162） 1.927**（0.134） 1.550**（0.156） 

P 0.000*** 0.000*** 0.000*** 

T 17.275 13.996 14.376 

Note: * * * and * * represent the significance level of 1% and 5% respectively 

Fig. 6. Benchmark reversion robustness test: replacement model 

 



   

 

variable 

Denormalization coeffi-
cient 

Standardiza-
tion coefficient T P VIF R ² 

B Standard error Beta 

constant 1.060 0.156 - 6.81
3

0.000**

*
- 

0.316 
Structured 0.300 0.042 0.286 7.04

8
0.000**

*

1.70
0

Relational 0.242 0.057 0.215 4.24
2

0.000**

*

2.65
1

Cognitive 0.162 0.047 0.151 3.41
5

0.001**

*

2.01
0

Note: * * * represents the significance level of 1% 

Fig. 7. Benchmark reversion robustness test: proxy variables 

5 Conclusions and suggestions 

First, strengthen the construction of teacher teams and adjust the talent structure of colleges and 
universities. Adopt the method of "external introduction and internal training", scientifically and 
reasonably introduce high-quality and high-skilled talents from the outside, and select and cul-
tivate talents within the university teachers' team to stimulate the vitality of the team and pro-
mote the improvement of teachers' willingness to innovate. Second, improve infrastructure con-
struction and strengthen cooperation between schools and enterprises. The conditions of hard-
ware facilities in colleges and universities limit the scope and ability of science and technology 
innovation of science and engineering teachers. The quality and quantity of partners that teach-
ers can contact can affect teachers' innovation potential and competitiveness, while the relation-
ship with related enterprises affects the introduction channel of hardware facilities in colleges 
and the quality and quantity of partners that teachers can contact. Colleges and universities can 
strengthen cooperation with enterprises, form an effective combination of "production, learning 
and research", deeply understand the market demand, and create conditions for teachers to en-
hance their willingness to innovate in science and technology. Third, deepen scientific and tech-
nological exchanges and cooperation and create a good atmosphere for scientific and techno-
logical innovation. On the one hand, as a typical knowledge-intensive organization, the level of 
knowledge sharing within colleges and universities is the key to stimulate the promotion of 
willingness to innovate in science and technology. Colleges and universities should improve the 
information exchange mechanism of teaching teams by enriching communication methods, 
building information platforms, and improving communication systems, encourage teachers of 
similar majors to communicate and promote effective learning cooperation. On the other hand, 
we should pay attention to building an international scientific and technological exchange plat-
form, provide a diversified environment and comprehensive information for scientific and tech-
nological innovation, and strengthen the external social capital of colleges and universities. 
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