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Abstract 

This study explored a mediation model among teachers of basic education on the  Chinese mainland. Knowledge sharing 

was identified as a mediator between collective teacher efficacy and teaching innovation. 732 valid samples from the   

Chinese mainland were obtained. Three structured instruments were applied including a scale of collective teacher efficacy, 

a scale of knowledge sharing   and a scale of teaching innovation. The responses were   recorded using a 5-point Likert 

scale. Structural equation models were used to construct measurement and structural models. Collective teacher efficacy 

has a significant and   positive predictive effect on teaching innovation and knowledge sharing. Knowledge sharing has a 

significant and   positive predictive effect on teaching innovation and it   plays a partial mediating role on the impact of 

teachers' collective effectiveness on teaching innovation. The mediating effect accounts for 29.03%. The results show that 

knowledge sharing can promote the positive impact of collective teacher efficacy on teaching innovation in basic 

education. This study provides new ideas for schools to improve teaching innovation that will create a new school-based 

learning environment for teachers to improve their professional learning and teaching practice. 
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1. Introduction 

 Innovation depends on talent [1]. High-quality elementary education has a solid foundation for cultivating 

professional talents with an innovation spirit. When students have a spirit of innovation and the ability to innovate, teaching 

must be innovative and creative.  Scholars examine the notion of teaching innovation from two perspectives: “product” and 

“process”. In the “product” theory of education, teaching innovation focuses on the cultivation of students’ creativity  [2, 3] 

while  in the “process” theory of education, teaching innovation emphasizes the creativity of teachers in the teaching 

process [4, 5]. Systematically, teaching innovation, starting with developing students’ innovative thinking, organically 

permeates the innovative consciousness and ability into the whole teaching process [6]. 
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At present, teaching is full of challenges that are complex and changeable.  However, when all members of a team 

believe that they can overcome the challenges and produce the expected results through their efforts, the team will be more 

efficient [7] and this pattern of human behavior is called “collective efficacy” [8]. To make innovation effective, work must 

be done collectively [9].  Higher collective teacher efficacy always brings about greater motivation  to take risks and 

achieve challenging innovation goals [10]. 

Knowledge sharing is crucial for innovation. It is a process in which teachers share their work experience collectively, 

seek and give advice to each other  and are open to new ideas, opinions and suggestions [11]. Without knowledge sharing, 

innovation is almost impossible [12], so knowledge sharing has a positive impact on employee innovation behavior [13]. 

Besides, it also often acts as an intermediary bridge [14-16]. 

In basic education, knowledge sharing can promote teaching innovation and play a mediating role between collective 

teacher efficacy and teaching innovation.   

 

2. Literature Review 
2.1. Collective Teacher Efficacy and Teaching Innovation 

Goddard, et al. [17] applied the concept of collective efficacy to teachers’ groups  and considered that collective 

teacher efficacy refers to the perception and subjective judgment of school teachers on teachers’ groups  and that all 

teachers can organize and implement the action process needed to have a positive impact on students. Active allies often 

help teachers actively participate in innovation and development and provide resources for them [18, 19]. After schools 

with high collective teacher efficacy set challenging goals, teachers usually make unremitting efforts to achieve these goals 

[20]. The collective efficacy perceived by individual teachers encourages all teachers to do their best and prevents them 

from giving up when they face difficulties Goddard, et al. [17]. Schwabsky, et al. [10] conducted   research on academic 

optimism and school innovation for 1009 teachers from 79 schools in northern Israel  and found that teachers with higher 

collective teacher efficacy often have greater motivation to take action, take risks and achieve challenging innovation goals. 

When they carry out strong cooperation, they can get better opportunities for cross-application and successful 

implementation of innovative ideas, thus improving their innovation performance [21]. Based on these points, we propose 

our first research hypothesis as follows: 

H1: Collective teacher efficacy has a significant impact on teaching innovation. 

 

2.2. Collective Teacher Efficacy and Knowledge Sharing 

Researchers have studied self-efficacy by paying attention to the cognition related to specific tasks  and found that self-

efficacy is closely related to knowledge sharing. Tierney and Farmer [22] believed that the establishment of self-efficacy 

required knowledge related to work through investigation and research on two American enterprises. Yang and Cheng [23] 

confirmed that industry-related knowledge was positively related to self-efficacy on the basis of investigating 94 

information system developers. Runhaar and Sanders [11] also found that there was a positive relationship between 

teachers’ professional self-efficacy and knowledge sharing after a sample survey of 410 teachers in 30 teams. Scholars have 

discussed the relationship between individual self-efficacy and knowledge sharing  but there are few studies on the 

relationship between collective efficacy and knowledge sharing. Reynolds and Blickensderfer [24] investigated the data of 

160 adults playing tennis in pairs and found that there was a significant positive  relationship between collective efficacy 

and knowledge sharing because  team cognition is not simply the sum of the cognitions of individual members, researchers 

need to further verify the relationship between collective effectiveness and knowledge sharing. Thus, we propose our 

second research hypothesis as follows: 

H2: Collective teacher efficacy has a significant impact on knowledge sharing. 

 

2.3. Knowledge Sharing and Teaching Innovation 

Cavusgil, et al. [25] found that the greater the amount of tacit knowledge transfer, the higher the innovation ability of 

enterprises. Huang and Liu [26] found that knowledge sharing had a positive impact on the technological innovation 

capability of enterprises in  their  survey of 152 key employees of enterprises in three provinces of China. Carmeli, et al. 

[27] found that internal and external knowledge sharing were significantly positively related to employees' ability to 

creatively solve problems through two sampling surveys of full-time employees engaged in knowledge creation and 

technology solving in different industries. Research on the relationship between knowledge sharing and innovation has 

received extensive attention from the researchers.  There are few studies on teachers' knowledge sharing and innovation in 

the field of education. McLaughlin and Talbert [28] thought that teachers’ sharing of teaching resources and reflection were 

crucial for teaching innovation. Hogan and Gopinathan [29] once proposed that the knowledge management and innovation 

system should focus on various forms of knowledge production that can improve the productivity of teaching and keep 

innovation going for a long time. Therefore, they suggested that the Singapore government should develop a knowledge 

management and innovation system with teaching guidance to improve the possibility of realizing sustainable and 

innovative development of teaching in Singapore. Runhaar and Sanders [11] thought that when teachers exchange 

experiences in solving students’ problems or share teaching methods, they can inspire each other, and the resulting 

discussion may lead to teaching innovation. In the knowledge transformation model based on group interaction proposed 

by Dai and Wang [30], the original state of knowledge also realized knowledge innovation through knowledge sharing and 

knowledge interaction in group interaction, thus realizing the innovation reform of teacher  training. Based on the above 

points, we propose our third research hypothesis as follows: 

H3: Knowledge sharing has a significant impact on teaching innovation. 
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2.4. The Mediating Role of Knowledge Sharing 

From the perspective of cognitive psychology, cognition plays an important role in shaping individual behavior [31]. 

As a process of metacognitive processing  in the process of generating collective efficacy, team members evaluate the 

relationship between their abilities and the tasks they face according to the sources of efficacy belief-shaping information 

and then take certain actions [32]. To handle difficult tasks and achieve goals, collective-level cognition requires all 

members to share some tasks and team cooperation knowledge learned from task experience and team familiarity [24] 

because knowledge is carried by individuals, it needs to be shared among team members to establish new  procedures and 

mental processes that help them solve problems [33]. Knowledge sharing can provide a more effective way to solve 

problems through formal channels and the exchange of invisible knowledge, thereby improving and accelerating the 

generation of innovation [34]. According to the above literature, we propose   our fourth research hypothesis: 

H4: Knowledge sharing mediates the relationship between collective teacher efficacy and teaching innovation. 

  

2.5. Hypothesis Model 

A hypothetical model was constructed based on previous research and theory. In this model, collective teacher efficacy 

was taken as an   independent variable, teaching innovation as a dependent variable and knowledge sharing was proposed 

as a mediator. The model is shown in Figure 1. 

 

   
Figure 1.  

Hypothetical model. 
 

3. Method 
3.1. Procedure 

This study adopted a two-stage sampling method. In the first stage, stratified sampling was used. First of all, referring to 

the statistics released by the Ministry of Education of the People’s Republic of China [35], the 31 provinces, autonomous 

regions and municipalities directly under the Central Government in mainland China were divided into three levels 

according to the indicators of comprehensive education development namely, educationally developed areas, educationally 

medium developed areas and educationally under-developed areas. Then, among the provinces, cities and autonomous 

regions at three levels, two provinces were selected as representatives of each. In the second stage, 916 questionnaires were 

collected from primary schools and junior high schools in six provinces and cities by random sampling. As a result, 732 

valid samples were obtained and the effective recovery rate was 80%. Considering the convenience of data collection, these 

questionnaires were all electronic. To ensure the convenience and authenticity of the questionnaire as much as possible, the 

people who handed out the questionnaires should be responsible for the supervision and recovery of the school 

questionnaires. 

 

3.2. Measurement Instrument 

Collective teacher efficacy was measured with the collective  teacher  efficacy  scale  which revised the scale 

developed by Goddard [36]. It has nine items and two dimensions: group competence and task analysis. The overall 

Cronbach’s alpha value of the scale is 0.833. 

Knowledge sharing. Knowledge sharing was measured by the scale revised by Cao and Xiang [37] which is a revised 

version of the knowledge sharing scale developed by Chennamaneni [38]. Among those, the language habits and 

expressions are more suitable for the cultural context on the Chinese mainland. The scale includes four measurement 

indexes   and the Cronbach’s alpha value is 0.83. 

Teaching innovation. Based on the analysis of teaching content, teaching methods, teaching interaction, teaching 

sharing and other contents, a questionnaire of teaching innovation was compiled in this study. The questionnaire has 11 

items and 2 dimensions: teaching contents and methods, problem solving and sharing. The overall Cronbach’s alpha value 

of the scale is 0.914   and it has good structural validity. 

All questionnaires were measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). 

 

3.3. Analytical Method 

The model fit was measured by eight fit indices: χ²/df, RMR (root mean square residual), RMSEA(root mean square 

error of approximation), GFI (goodness of fit index), AGFI (adjusted goodness of fit index), CFI (comparative fit index), 
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NFI (normed fit index) and PNFI (parsimonious normed fit index) [39]. Moreover, Cronbach’s alpha coefficient was used 

for confirming the reliability and composite reliability (CR) and average variance extracted (AVE) were used to confirm 

the convergent validity. The non-parametric bootstrap method of deviation correction was used to verify the mediating 

effect [40]. 

 

4. Data Analysis and Results 
4.1. Reliability and Validity  

As shown in Figure 2, the factor load of each factor exceeds 0.45  which meets the reasonable standard [41]. 

Cronbach’s alpha coefficient was used to evaluate the consistency of variables. The overall Cronbach’s alpha value of the  

collective  teacher  efficacy  scale was 0.833,  the  knowledge  sharing  scale was 0.879  and the  teaching  innovation  scale 

was 0.914.  All of which were greater than 0.8. These findings indicated a high degree of consistency in measuring results 

[42]. As shown in Table 1, the CR values ranged from 0.707 to 0.913  and the AVE values ranged from 0.382 to 0.638 

indicating that the model had good convergent validity [43, 44]. The pairwise correlation coefficients ranged from 0.281 to 

0.741, all of which were significant (p<0.01). The squared correlations from two variables were all less than the 

corresponding AVE. These results further revealed that there was discriminant validity between the variables. 

 

 
Figure 2. 

Measurement model. 
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Table 1. 

CR and AVE from measurement model and correlation matrix of variables. 

Variable 
Group 

competence 

Task 

analysis 

Knowledge 

sharing 

Teaching contents 

and methods 

Problem solving 

and sharing 

Group competence 0.805(0.475)     

Task analysis 0.493(0.243) 0.707(0.382)    

Knowledge sharing 0.518(0.268) 0.317(0.100) 0.874(0.638)   

Teaching contents and methods 0.463(0.214) 0.281(0.079) 0.489(0.239) 0.859(0.553)  

Problem solving and sharing 0.515(0.265) 0.282(0.079) 0.538(0.289) 0.741(0.548) 0.913(0.638) 
Note: CR = Composite reliability; AVE = Average variance extracted. The numbers on diagonal are CR(AVE). The numbers on lower diagonal are correlation 

coefficients of two variables and square numbers of correlation coefficients. 

 

When the questionnaire was designed, the order effect of items was excluded, the reverse questions were set  and 

neutral expression was adopted in the design of guidelines and questions to control common method variance (CMV) as 

much as possible. In addition, Harman’s single-factor analysis was used to evaluate the variance of the common source. For 

the two multidimensional variables of collective teacher efficacy and teaching innovation, exploratory factor analysis was 

carried out without rotation. The results showed that the variance explained by the first factor of collective teacher efficacy 

was 35.123% that explained by the first factor of teaching innovation was 38.973%, both of which did not exceed 40%  

indicating that there was no serious CMV in the study. 

  

4.2. Main Effect   

We found that the main effect had a reasonable result: χ2/df=2.893, RMR=0.020, RMSEA=0.051, GFI=0.940, 

AGFI=0.921, NFI=0.944, CFI=0.962, PNFI=0.785 [45, 46]. The standardized path coefficient between collective teacher 

efficacy and teaching innovation was 0.620 (t=11.997, p<0.001) (see Figure 3)  which showed that collective teacher 

efficacy had a significant impact on teaching innovation. Therefore, hypothesis 1 was supported.  

 

 
                                        Figure 3. 

                                        The main effect. 
  Note:  *** p<0.001. 

 

4.3. Structural Model 

As shown in Figure 4, the model fit of the structural model was acceptable: χ2/DF=2.962, RMR=0.023, 

RMSEA=0.052, GFI=0.924, AGFI=0.903, NFI=0.932, CFI=0.954, IFI=0.954, PNFI=0.800 [45, 46]. As shown in Table 2, 

the standardized path coefficient between collective teacher efficacy and knowledge sharing was 0.608 (t=11.883, p<0.001)  

which showed that the positive effect of collective teacher efficacy on knowledge sharing was statistically significant. 

Therefore, hypotheses 2 was supported. The standardized path coefficient was 0.296 (t=6.125, p<0.001)  which showed 

that the positive effect of teachers’ knowledge sharing on teaching innovation was statistically significant  and hypotheses 3 

were supported. 

 

 
Figure 4. 

Structural model. 
     Note:  *** p<0.001. 
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Table 2. 

Standardized regression coefficients and parameter estimations 
of structural model. 

Variable Estimate S.E. C.R. p 

KS←CTE 0.608 0.058 11.883 *** 

TI←KS 0.296 0.038 6.125 *** 

TI←CTE 0.438 0.048 8.076 *** 
Note: *** p<0.001. 

CTE: Collective teacher efficacy 

KS: Knowledge sharing 

TI: Teaching innovation 

 

4.4. Mediating Effect 

In this study, the non-parametric bootstrap method of deviation correction was used to calculate the 95% confidence 

interval after repeated sampling for 5000 times and the mediation test results were obtained as shown in Table 3. According 

to the structural model, the confidence interval of the total effect between collective teacher efficacy and teaching 

innovation was [0.513, 0.702] which did not include 0. The confidence interval of the indirect effect between collective 

teacher efficacy and teaching innovation was [0.103, 0.263] which did not include 0 indicating that knowledge sharing had 

a significant mediating effect on collective teacher efficacy and teaching innovation and hypotheses 4 were supported. 

However, the confidence interval of the direct effect between collective teacher efficacy and teaching innovation was 

[0.329, 0.555]. If 0 was not included, it indicated that the direct effect also existed. At this time, the mediating effect was 

partially accounted   for at 29.03%. 

 
Table 3. 

Mediating effect analysis. 

Path 
Standardized 

coefficient 

Two tailed 

significance 

95% Confidence interval Proportion (%) 

Lower Upper 

Total effect (CTE → TI) 0.618 0.000 0.513 0.702 100 

Indirect effect (CTE → TI) 0.180 0.000 0.103 0.263 29.03 

Direct effect (CTE → TI) 0.438 0.000 0.329 0.555 70.87 

 

5. Discussion 
The results verified H1 illustrated in Figure 3 confirming that collective teacher efficacy has a significant positive 

impact on teaching innovation. This is consistent with the results of Schwabsky, et al. [10] and Liu, et al. [21]. For teachers 

in the elementary school, their individual perceived collective efficacy can be regarded as the normative expectation to 

achieve their goals [17]. Although higher expectations will produce certain pressures, these work stresses will turn into 

motivation   encouraging them to take actions to achieve challenging innovation goals, thus realizing teaching innovation. 

The structural model verified H2, H3 and H4. Collective teacher efficacy has a significant and positive impact on 

knowledge sharing. This is consistent with the results of Reynolds and Blickensderfer [24]. The collective teacher efficacy 

is the sum of the beliefs of individual teachers about their collective abilities  and this assessment of collective abilities 

affects their course of action and effort in pursuit of goals [17]. To achieve instructional goals, collective-level cognition 

requires teachers to share task and team cooperation knowledge from task experience and team familiarity. At the same 

time, knowledge sharing has a significant and positive impact on teaching innovation which is consistent with the results of 

McLaughlin and Talbert [28]; Hogan and Gopinathan [29] and Runhaar and Sanders [11]. When faced with similar 

opportunities and constraints, observation and learning from successful experiences make it  easier to achieve similar goals 

[17]. Through knowledge sharing, organizations can create opportunities to generate new ideas and develop innovations 

[47]. By capturing, organizing  and transmitting experience-based information by team members, organizations can build 

competitive advantage, enhance innovation  and improve efficiency [34]. Knowledge sharing helps to generate more 

effective problem-solving methods and through experiences among colleagues and existing knowledge with new ideas, 

teachers can promote teaching to a new level of innovation. Besides, knowledge sharing and teaching innovation promote 

each other dynamically and Gloet and Samson [48] developed a knowledge and innovation management model. 

The structural model proved that knowledge sharing plays a mediating role between collective teacher efficacy and 

teaching innovation. At this time, the mediating effect was partially accounted   for at 29.03%. The research results and 

previous theories reasonably explain the function of knowledge sharing as a mediating mechanism. Teachers' beliefs about 

collective capabilities influence their behaviors. This collective-level cognition requires them to share experiences in 

achieving goals. By obtaining, reorganizing and delivering experience-based information, the level and speed of 

instructional innovation can be improved. Therefore, schools and stakeholders can directly promote teaching innovation by 

improving collective teacher efficacy   and indirectly promote teaching innovation by improving the level of knowledge 

sharing. 

 

6. Conclusion  
This study explored the relationship between collective teacher efficacy, knowledge sharing and teaching innovation in 

basic education on the Chinese mainland. The research found that knowledge sharing has great potential to affect collective 

teacher efficacy and teaching innovation. The conclusion of the study indicates that knowledge sharing can promote 

collective teacher efficacy in basic education. Teachers' common belief in effective teaching ability has a positive and 
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significant connection with teaching innovation and effective knowledge sharing among teachers can further strengthen this 

connection. Therefore, the positive influence of collaboration and cooperation, openness and communication, values and 

beliefs have practical significance for educational practice. This provides new ideas for schools and relevant departments to 

improve the level of teaching innovation   and the change of ideas will create a new school-based learning environment for 

teachers to improve their professional learning and teaching practice. This research connects collective teacher efficacy, 

knowledge sharing and teaching innovation through relevant theories of cognitive psychology and management   and is no 

longer an isolated study of a certain teaching practice. 

 

7. Research Suggestions and Limitations 
7.1. Research Suggestions 

There are two suggestions provided in this study. First, from the perspective of social exchange theory [49], teachers’ 

responsibilities and social rewards in the process of knowledge sharing should be clarified. Social rewards include internal 

rewards such as appreciation and gratitude and external rewards such as money and honor. Besides, teachers’ expected 

benefits should be satisfied   so that they can get the satisfaction of their interests and emotional support. 

Second, we should strive to shape an organizational culture of dynamic knowledge   development, sharing and teaching 

innovation. By improving collective teacher efficacy, the values of teachers’ knowledge sharing can be cultivated    and an 

organizational culture system conducive to teachers’ knowledge sharing can be established. In addition, it is acceptable to 

promote teaching innovation by improving teachers’ initiative and practical level of knowledge sharing. Schools must 

assign importance to the cooperation and collaboration between teachers and encourage teachers to open the classroom. 

The successful experience gained in the process of teaching innovation will become the new content of knowledge sharing. 

Every teacher tries his best to challenge teaching and learning.   

 

7.2. Limitations and Future Directions 

In this study, only online questionnaires were used to collect samples   so in the follow-up investigations, face-to-face 

investigations can be added to obtain more open content. This study only used the data of teachers in the elementary 

education stage to construct the research model which may not be appropriate for teachers in other education stages. 

Therefore, the model should be verified before being applied to teachers at   other educational stages. 
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