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Abstract. The current study aims at developing a framework to assess big data use for education and encompassing the theoretical 

background of knowledge sharing and diffusion of innovations in the educational environment. This study hypothesizes that age and 

cultural diversity, and motivators can influence knowledge sharing, whereas the constructs of relative advantage, trialability, complexity, 

observability would impact innovations. Thus, innovations influence knowledge sharing and would be positively associated with 

behavioural intention to use big data and sustainability for education. This study utilized a version of knowledge sharing model and 

Diffusion of Innovations (DOI) theory as the study framework and implemented quantitative approach for data analysis by collecting 494 

responses from university students who were elected using stratified random sampling technique. The data were processed using eleven 

factors to unveil and understand the predictors of big data use for education sustainability. The study adopts the quantitative approach and 

employs structure equation modelling (SEM) to data analysis. According to the study’s findings, age and cultural diversity and motivators 

significantly determine knowledge management sharing, while relative advantage, trialability, complexity, and observability have a 

positive impact on innovations. The adoption of innovations, knowledge sharing, and big data are able to capture 78.9% of sustainability 

phenomenon on education. Further, the study concludes by reporting findings and implications for research and practitioners. 
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1. Introduction 

 

It is of great importance to know what motivates organizations’ team members in order to enhance the sharing of 

knowledge (Lam and Lambermont-Ford, 2010). In spite of this, it is noticed that such motivations are not 

properly addressed in previous research and more inclusive results are needed. Nowadays, knowledge and 

information are becoming the new source of power rather than finance, land, and capital (Ishikawa and 

Nakagawa, 2013). Therefore, having more studies on big data is very important. Limited success has been 

reported through the use of big data, and that was seen in the limited outcomes that organizations achieved by 
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using big data. The investigation of such failure has received little attention from researchers and scholars 

(Ishikawa and Nakagawa, 2013). In order to address this gap, there is a need for more research investigating the 

assessment tools of the organizations’ willingness to adopt big data. Organizations’ capacity of managing big data 

and knowledge management sharing is a determinant of sustainable competitive advantage and development. 

Elias and Ghaziri (2007) highlight that knowledge, unlike data or information, cannot be captured and it is also 

broader and richer. They also refer to it as the abstraction that is located in the minds of people. Researchers and 

scholars have given the term knowledge management different definitions. Nonaka and Konno (1998) add that 

knowledge management works to improve and simplify the sharing of knowledge, its distribution, and creation. 

The concept of knowledge management includes the process of knowledge sharing as one of the most important 

elements. This process is known as the process of identification that includes the outflow, transmission, and the 

inflow of knowledge. It refers to the transmission of knowledge among people, groups, and organizations (Gupta 

and Govindarajan, 2007). Knowledge sharing includes the inflow of facts, suggestions, ideas, and expertise 

among people (Srivastava et al., 2006). The adoption of any innovation is important for it to be useful. Thus, a 

high level of adoption is very important for those who are in charge of innovation. Thus, those in charge of 

innovation pay much attention to the factors that influence its adoption among clients. This adoption of 

technological innovations has been addressed by many theories. Therefore, this research is aimed to develop a 

framework that measures the sustainability for education as a consequence of big data acceptance and diffusion of 

innovations. The high level of innovation underperformance and low adoption of innovations by most of the 

intended users has become a cause for concern to researchers and practitioners (Tolba and Mourad, 2011), who 

further attribute this to lack of appropriate use of diffusion of innovation models and problems associated with 

challenges in evaluating factors that accelerate the rate of diffusion. Ahmer (2013) explains that new innovations 

should first try to change top management attitude and understanding of the system since they can influence 

others when they are positively involved in the adoption process because they have control of the resources and 

can provide a favourable climate in order to implement new technology. The role played by big data nowadays is 

very important especially since data is the major part of digital evolution. The investigation of the various factors 

that might influence the adoption of big data is essential in universities, which are still in the early stages in terms 

of using big data. In general, the understanding of such factors is essential and of great importance to 

organizations, bearing in mind that more than three-quarters of these organizations are investing or planning to 

invest in big data (Gartner, 2016). Moreover, these factors have received little attention from researchers, which 

has been reported in a study that reviewed more than 200 journals (Salleh and Janczewski, 2016; Chen et al., 

2016). There is a need for comprehensive frameworks, which explain how they can be used within organizations 

(Olszak and Mach-Król, 2018). The problem with the current models is that they are limited in focus on technical 

issues (Kayser et al., 2018). Moreover, frameworks that combine and address the issues of big data adoption in 

terms of the temporal dimension and the implications of such adoption for organizations’ sustainable development 

are not available yet. Kwon et al. (2015) confirm that the main focus of big data studies is centred mainly around 

technical factors (such as machine learning or technical algorithms) and improving systems.  However, examining 

the literature indicates that there is a lack in research addressing the core elements that impact big data acceptance 

or the obstacles confront during adoption. In more details in the theoretical domain, there are few studies have 

addressed the links between knowledge management sharing, innovations and behavioural intention to employ 

big data. Therefore, this research is aimed to empirically investigate behavioural intention to use big data for 

education by including eleven factors, as no study has been found which has exploited these determinants 

empirically to enhance a successful acceptance of big data by governmental organizations in education. 
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2. Theoretical Model 

 

Several adoption models have been produced by the research on innovation adoption, especially in two areas, 

information technology (IT) and information systems (IS). Looking at the available literature in the field of 

innovation adoption, it can be noticed that two models, in particular, received the highest attention by researchers 

to investigate the acceptance of a number of technological innovations (Hameed et al., 2012). These models are 

Davis’ (1989) Technology Acceptance Model (TAM) and the Diffusion of Innovations (DOI). Hameed et al. 

(2012) and Puklavec et al. (2014) point out that the majority of IT adoption research has focused on the 

characteristics of innovation. The adopters’ perceptions of innovation characteristics determine their evaluations 

of these innovations as assumed in both knowledge management sharing and DOI. These adopters tend to adopt 

those innovations with more advanced characteristics (Rogers, 1983; Davis, 1989). The adoption of innovation is 

considered to be highly impacted by a number of determents such as effort-oriented characteristics including 

perceived ease of use (Davis, 1989), relative advantage (Rogers, 1995) and complexity (Rogers, 1983), and 

compatibility (Rogers, 1983) (Li et al., 2011). Research model and hypotheses are presented below in Figure 1. 

 

 

 
Figure 1. Research Model and Hypotheses 

Source: Author 
 

2.1 Research Flowchart and Data Analysis Process 

 

The aim of empirical analysis of the current study is to examine the interrelationships of multiple independent and 

dependent variables relating to application of big data for sustained education. In Figure 2, we show the flowchart 

of the regression analysis of this research. 

 Independent variables are age and cultural diversity, and motivators influence knowledge management 

sharing. As well as, relative advantage, trialability, complexity, observability should influence 

innovations. 
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 Mediating variables are knowledge management sharing and innovations impact behaviour intention to 

employ big data and sustainability for education. 

 Dependent variables are behaviour intention to employ big data and sustainability for education.  

 

 
Figure 2. Flowchart of the regression analysis of this research 

Source: Author 
 

The model produced in this study used both knowledge management sharing factors and innovation diffusion 

theory. The model aims at measuring the sustained education through big data, sharing innovation, and 

knowledge management. The related theories are illustrated in the following sections.   

 

2.2 Knowledge Management Sharing 

  

The processes of acquisition, creation, knowledge sharing, and capturing are closely linked to knowledge 

management (Cockrell and Stone, 2010). In the field of knowledge sharing, big data text analytics is considered 

one of the basic terms (Chen et al., 2012; King, 2009). The aim of switching individual knowledge into institution 

knowledge through transferring and creating knowledge is known as knowledge management. Therefore, 

knowledge sharing has been defined as the communication of knowledge that can lead to having more 

understandings and more insights (Sohail and Daud, 2009). The different motivators of knowledge sharing 

determine the nature of knowledge management (Oye et al., 2011). Based on this, it is important to know the 

different factors that motivate individuals and organizations to share knowledge in order to improve knowledge 

sharing (Bartol and Srivastava, 2002; Oye et al., 2011).  

 

Age Diversity: Those countries are witnessing an increasing percentage of people over the age of 60 and that is 

due to many reasons such as increased prosperity, lower birth rates and the improvement of health systems 

(Sluiter, 2006). Nelson (2005) adds that western societies are witnessing age prejudices and ageism pointing to 

the influence of age diversity by bringing forward the stereotyped image the competence of specific age cohorts. 

Knowing the impact of age diversity is essential for organizations so that they can assess and evaluate the risks. 

Varying results were revealed as researchers investigated the relation between team outcomes and age diversity 

(Bunderson and Sutcliffe, 2002). The relation between the team outcomes and age diversity is still vague despite 

the meta-analysis attempts by researchers (Joshi and Roh, 2009). This is because research included different 

diversity criteria such as age, ethnicity, and gender and used them to calculate team outcomes (Bell et al., 2011). 

The social categorization processes were stimulated by age diversity which makes it a difficult task to illustrate 

task-relevant information and viewpoints (Van Knippenberg et al., 2004). Team members who have diverse 
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organizational, work, or life experiences form the age diversity teams (Kunze et al., 2011) and that provides 

problem-solving capabilities and task-relevant perspectives (Kearney et al., 2009). The combination of both 

perspectives and diverging knowledge is expected to lead to more innovative and creative solutions (Bantel and 

Jackson, 1989). Moreover, creativity, problem-solving and reflective thinking can be encouraged by the 

introduction of diverging perspectives as they ignite critical debate regarding the accomplishment of the task (De 

Dreu, 2006).       

 

Cultural Diversity: is defined as the differences between individuals who come from different cultural 

backgrounds, beliefs, and worldview which might influence communication (Sheu and Sedlacek, 2004). The 

impact of culture on knowledge management has been studied, and many findings are available in this regard. 

Some studies and research papers claimed that the practices of knowledge management are not influenced by 

culture (Jensen and Szulanski, 2004; Gupta and Govindarajan, 2007). Moreover, other studies, such as Simonin 

(1999) reported that the ambiguity of knowledge sharing is not affected by cultural differences. In contrast, other 

studies such as (Voel and Han 2005) reported a significant impact of culture on knowledge management sharing 

(Voel and Han, 2005). More detailed studies like the one by Finestone and Snyman (2005) found that barriers in 

knowledge sharing can be created due to cultural diversity. Sackmann and Friesl (2007), who conducted their 

study on teams, found that cultural differences can influence knowledge sharing behaviour in teams. They found 

that such cultural differences in terms of nationality, gender and ethnicity can negatively influence the sharing of 

knowledge. In terms of the type of knowledge management sharing, Thiessen et al. (2007) found that cultural 

differences have a more negative influence on the transmission of explicit knowledge than on the tacit knowledge 

management sharing. Other studies reported that knowledge sharing is not influenced by cultural diversity 

(Horak, 2010).   

               

Motivators: Based on the finding of Fullwood et al. (2013), promotion as an extrinsic motivator was found to be 

one of the most motivating factors of instructors in England to share knowledge. Also, tendency to learn and help 

others was found to be one of the main motivators for medical professionals in Kuwait to share knowledge. Those 

professionals stated that there were no rewards to receive for sharing as reported by (Marouf and Al-Attabi, 

2010). These findings provide evidence of the role played by the context of culture or industry in moderating the 

relationship between rewards and knowledge sharing. Such sharing of knowledge is reported to be influenced by 

both demotivators and motivators. Age, industry, and culture are all examples of motivators and demotivators to 

knowledge sharing. Moreover, those motivators and demotivators can be intrinsic and extrinsic (Oye et al., 2011). 

Age, industry, and culture were reported to have no impact on the knowledge-sharing behaviour within Saudi 

Arabian companies as reported by Dulayami and Robinson (2015). Rahman (2011) reported that improving 

performance and effective communication channels were reported as main motivators of knowledge sharing. 

Knowledge sharing was also reported to be highly influenced by social factors (Boh and Wong, 2015). Among 

academics in universities, commitment, and enjoyment in helping others were also reported as intrinsic motivators 

that positively influence knowledge sharing (Tand and Ramayah, 2014). 

 

2.3 Diffusion of Innovations (DOI)  

 

Innovation is a term used to describe the development of a certain idea of an invention to meet certain goals in 

certain context (Gertner, 2012; Manzi, 2012). The process of innovating takes time when it is adjusted in order to 

fit into the context. This innovation refers to an enhanced form of the original product, practice, program, or 

process. When such as innovation gets adopted by individuals or organizations, it becomes the new standard. In 

the field of learning, enhancing the standard practice by improving the original or introducing a new one is 

referred to as innovation. The aim of such innovation is usually to obtain better outcomes. The process of 

innovative practice involves procedures and the combination of programs that finally results in products (Redding 

et al., 2013).    
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Relative advantage: Individuals’ beliefs regarding the new innovation being better than the original one is known 

as relative advantage. In other words, this concept refers to the extent to which individuals feel that their learning 

performance can be enhanced by the sustainability of education. Hung et al. (2016) also define this concept as the 

perceived idea that this innovation is better than the original standard or idea. The relative advantage that is 

important to the adopters is mainly determined by the context within which the innovation is adopted and the 

nature of that innovation. The DOI theory provides that relative advantage of an innovation to influence the 

adoption technology (Rogers, 1983). Kulviwat et al. (2007) reported a considerable relationship between 

usefulness and relative advantage indicating that the concepts covered by constructs are very similar. Little 

attention has been given to the relationships among perceived ease of use, perceived usefulness within knowledge 

management sharing, relative advantages, and DOI research. The only research is found in this relation revealed 

that students perceived a higher level of usefulness of the sustainability for education (Hung et al., 2016).   

    

Complexity: The difficulty in understanding innovations and their ease of use by the users is known as 

complexity. This concept is employed in the current investigation to define the difficulty encountered by 

individuals that can influence their learning performance. Hung et al. (2016) highlight that this term refers to how 

difficult it is to understand and use an innovation. Complexity and perceived ease of use were heavily studied and 

were reported for their influence on IT adoption in the field of DOI and knowledge management sharing 

(Venkatesh and Bala, 2008; Arts et al., 2011). The degree of how difficult to understand or use a certain 

innovation determines its complexity and this negatively influences the adoption and the implementation of the 

innovation (Rogers, 1983). In the adoption of an innovation, complexity is considered a barrier and a hurdle 

(Tornatzky and Klein, 1990; Grandon and Pearson, 2004). Therefore, an innovation with a high level of perceived 

complexity is less likely to be adopted.    

   

Trialability: the opportunity given to adopters to experiment with an innovation is known as (Al-Isma'ili et al., 

2016). This term refers to the adopters’ feelings of whether to try the innovation before adopting it. Innovations 

that can be tried out first tend to be perceived with less uncertainty by adopters who believe accepting it and those 

individuals incline to comprehend through this experience. Trialability concerns “the degree to which an 

innovation may be experimented with on a limited basis” (Rogers, 1983). Moreover, it is noticed that the research 

on IT adoption within organizations has not paid much attention to the issues of trialability and observability 

(Puklavec et al., 2014). One of the few studies addressing this issue found that higher levels of usefulness and 

ease of use of the system are expressed as the levels of trialability are high (Yang, 2007). The hypothesis in the 

current work assumed that Big Data technologies with a high level of trialability are the ones with low levels of 

adoption. 

 

Observability: refers to the adopters’ observation of the consequences of using a certain innovation by previous 

users (Boonsiritomachai, 2014). Based on this definition, observability can refer to the level of observing the 

results of innovations by others. Consequently, friends and neighbors are presumed to ask adopters for feedback. 

Visibility is considered as an element that stimulates peer discussion of new subjects. The research is conducted 

in the field of knowledge management sharing where results reveal that there is a substantial impact of the 

perceived use on the observability by individuals (Huang, 2004; Yang, 2007). Trialability and observability being 

important characteristics of innovation have been also included in the research in the field of innovation adoption 

(Ramdani and Kawalek, 2009; Boonsiritomachai, 2014). 

 

Behavioural Intention to Use big data refers to the tendency to employ and continue using certain technology and 

it includes the determining factors behind the use of this technology (Venkatesh et al., 2012). Moreover, in this 

research, big data acceptance is considered as an essential component in developing frameworks for innovation 

usage (Venkatesh et al., 2003; Davis et al., 1989). The roots of these philosophies and models originate from the 

framework of TRA which determines big data utilization as a function of attitude focusing on certain norms and 

specific behaviour which were expanded to comprise perceived control and hence TPB (Venkatesh and Bala, 
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2008). Moreover, user’s post-adoption confidence is reflected by the user’s post-adoption confidence and the 

perceived ease of use resulting in better levels of user satisfaction and determination plan (Pelling and White, 

2009). 

 

2.4 Sustainability as a Purpose of Education 

 

Environmental educators pay much attention to the concept of sustainability as most advocates in this regard are 

from environmental studies backgrounds and from facilities management and education (Fien, 2002, p. 244). 

Sustainability refers to the improvement of the original systems of education based on competitive principles and 

values and on a predatory view of the world (Gadotti, 2010, p. 203). Sustainable development is just a part of 

sustainability which is a broader concept. It is defined as the harmony among differences, the dream of living well 

and the dynamic balance with others. The task of pedagogy of sustainability, known as the pedagogy 

complementary to Earth Pedagogy, is to create theoretical–practical teaching aids necessary for this education for 

sustainability (Antunes, 2002). Achieving harmony among human beings and developing the Earth, known as 

Gaia, is based on sustainability which is an essential element of Cosmo vision. Haan (2007) mentions that 

education for sustainability emerged as a ‘new field of learning and action’ which lead to the building of new 

skills and competencies (UNESCO 2006). Such teaching materials are encouraged to be used in schools and 

universities. Such places are also required to come up with new activities to fit in their social and economic 

context. Certain challenges might be posed when approaching sustainability in cultural diversity. Thus, this 

requires that the different cultural perspectives and aspects be taken into consideration while elaborating the 

teaching materials (Ferreira et al. 2003). Another thing is that there is limited time allocated for other subjects 

such as sustainability since graduate and postgraduate courses are heavily loaded with compulsory subjects. 

However, sustainability should be inserted in such curricula (Crofton, 2000; Springett and Kearins, 2001). In 

order to reach sustainable development, lifelong learning is considered essential due to the fact that learning these 

subjects through the different stages of education is essential. Hands-on science experiments, demonstrations and 

participating in public debates are examples of sustainability concepts inserted in such curricula (Martins et al., 

2006). The development of big data in educational contexts has led to new data-driven techniques to assist 

informed decision making and initiatives to improve educational efficacy (Fischer et al., 2020). Big data is also 

recognized as a game-changer, capable of changing the way firms function in various organizations for long-term 

competitive advantage (Muhammad et al., 2020). Big data is used in a variety of sectors; in this paper, we look at 

how big data is used in education (Khan & Alqahtani, 2020). Universities must continue to play their role as 

proving grounds for educating the future generation and innovation, based on big data, in improving the education 

process, and outlines the challenges associated with big data mining, storage, and security in order to respond to 

the needs of digital transformation (Mkrttchian et al., 2021). 

 

3. Research Methodology 

 

3.1 Developing of The Research instrument  

 

To ensure established content validity, the study adapted scales from previous validated studies. The survey 

consists mainly of two sections: first one concerns about demographic profile of respondents. The second section 

is further divided into two main parts: the first part contains 18 scales borrowed from Davis et al. (1989) and 

Venkatesh and Davis (2000). The other part integrates 24 scales that developed using DOI and reconstructed from 

the previous research (Davis et al., 1989; Moore and Benbasat, 1991; Karahanna et al., 2002), and 5 scales 

modified from (Al-Rahmi et al., 2020a; Al-Rahmi et al., 2021a; Alamri et al., 2020a). The instrument-items of the 

study were examined and assessed by two experts in the field. Preceding to the empirical work, an appropriate 

permission was received by a government university for gathering data. In order to assess the sustainability for 

education via through knowledge management sharing and diffusion of innovations, the sampling of this study 

includes both undergraduate and postgraduate students. The instrument-items of knowledge management sharing 
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and DOI theory were ranked by using a 5-point Likert item in order of collecting responses relating to assess 

sustained education through the adoption of big data.   

 

 

3.2 Sampling and Data Collection 

 

To obtain views about sustainability for education through knowledge management sharing and diffusion of 

innovations, a sell‐administered questionnaire was distributed and completed by students. On April 2020, the 

study distributed 565 questionnaires manually on King Faisal University. About 532 questionnaires were received 

providing a response rate of 94.2%. Further, a visual examination yielded to have 519 valid-instance for data 

analysis. The visual examination of the return cases resulted to discarde13 cases that were not completed. A 

further analysis was conducted to eliminate nine cases with missing values and five cases with outliers resulting to 

have 494 valid questionnaires. This filtration is important as suggested by Hair et al. (2012), they indicate that this 

procedure is essential to conduct since the presence of outliers can lead to imprecise results.  

 
  

 

Figure 3.  Data Analysis Process 

Source: Author 

 

 

 

 

 

 

 

 

 

 

Step one: 

Measurement Model 
“Confirmatory Factor Analysis 

(CFA)" 

Step two:  

Structural Model  

Data Preparation and Screening 

Data entry, Missing data, Outliers 

Fit Indices 

Goodness and Badness of Fit  

Construct Validity 

Convergent and Discriminant 

Factor loadings  

Average Variance Extracted 

Composite Reliability 

 Construct Reliability  

Composite Reliability 

Hypothesis Testing 

Relationship, Estimate, regression weight estimate (S.E),  

P-Values 

Pre-Analysis   
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4. Result and Analysis  

 

 

For preliminary data analysis, the study utilized the common software tool SPSS “the Statistical Package for the 

Social Sciences”. The details of demographic results showed that males and females represent 235 (47.6%) and 

58 (11.7%) of the sampling, respectively. The age profile indicated that majority of the sampling was 30-35 

representing about 403 (81.6%). The next cluster of age was 25-29 with 58 cases (11.7%) followed by age above 

36 years constituting 33 cases (6.7%).  Lastly, the subjects of participants were scattered into three categories 

social science with 40 cases (8.1%), engineering with 160 cases (32.4%) were from, and science and technology 

with 294 (59.5%). The next stage considered Structural Equation Modeling (SEM) as the primary statistical 

analysis technique using AMOS 23 to analyze data and examine the outcomes of hypothesises. According to the 

suggestions of Hair, Sarstedt, Ringle, and Mena (2012), the study proceeded data analysis using confirmatory 

factor analysis (CFA) to assess the overall fit of the measurement model and further conducting two 

methodological procedures: first evaluating the constructs reliability and second constructs validity by calculating 

both convergent and discriminant validity of measurements. Then study examines the structural model. 

 

 

4.1 Measurement Model Analysis 

 

The Measurement Model Overall fit: AMOS 23 is the main software tool of analysis employed in the current 

research. Confirmatory factor analysis (CFA) - structural equation modeling (SEM) are utilized to examine the 

collected responses. In detail, the measurement model is assessed by a number of techniques such as reliability, 

convergent validity, discriminant validity, and Uni-dimensionality. In order to evaluate the overall fit of the 

measurement model of the sustainability for education through big data, knowledge management sharing, and 

innovation; the study follows the recommendations of Hair et al. (2012) by applying confirmatory factor analysis 

(CFA). Results indicated that the model succeeded in producing and an adequate fit to the data. The key statistics 

of goodness-of-fit indices comparative fit index (CFI) and Tucker-Lewis coefficient (TLI) pass the suggested cut-

off value of .90. Moreover, the other indices such as normed fit index (NFI), incremental fit index (IFI), relative 

fit index (RFI), and the parsimonious goodness of fit index (PGFI) also generated fits results above in the 

recommended Figure 3. Last but not least, table 1 also shows that the normed chi-square “chi-square/degree of 

freedom” was perfect and less than the cut-off value of 3.0. Regarding the badness-fit indices, results illustrated 

that root mean square error of approximation (RMSEA) and the root mean-square residual (RMR) were also 

below the required levels .05 and .10 respectively. Figure 4 depicts the measurement model of knowledge 

management sharing and diffusion of innovations (DOI) theory of the sustainability for education. 
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Figure 4. Measurement Model 

Source: Author 
 

 

Table 1. Goodness and Badness of Fit Indices 

 

Measure and suggested cut-off value Values 

Chi–square (χ2)  ≤ 3.5 to 0, df ≥ 0 and (ρ value > .01)  3090.657, df=979 

Normed Chi–square (χ2) ≥ 1.0 & < 5.0 3.157 

Root-Mean Residual (RMR) < 10 .037 

Normed Fit Index (NFI) ≥ 0.90 .971 

Relative Fit Index (RFI) ≥ 0.90 .958 

Incremental Fit Index (IFI) ≥ 0.90 .958 

Tucker Lewis Index (TLI) ≥ 0.90 .968 

Comparative Fit Index (CFI) ≥ 0.90 .969 

Root Mean Square Error of Approximation (RMSEA)  

(<0.05 for good fit or .05-.10 for adequate fit) 

 

.045 

Source: Author 
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4.2 Constructs Reliability  

 

The study employed the common practice in SEM which is composite reliability (CR) to ensure an established 

inner consistency of constructs. The results illustrated that all the constructs exceeded the recommended limit of 

CR with values varied from 0.832 to 0.937 as suggested in the literature (Hair et al., 2012). Moreover, the results 

of Cronbach’s Alpha (CA) suppressed the suggested value of .70 exhibiting an accepted level of reliability and 

varying from 0.832 to 0.918. Table 2 shows the reported results.  

 

4.3 Constructs Validity  

 

As indicated earlier, constructs validity includes two sub-division of assessment, convergent and discriminate 

validity. To assess convergent validity, we applied three common producers of Hair et al (2012) by computing 

factor loadings (FL), average variance extracted (AVE) and CR. Table 2 demonstrated that all items exhibited 

accepted loadings into their proposed factors by exceeding the suggested value of 0.50 and ranging from 0.70 to 

0.99 Hair et al (2012). Moreover, AVE indicator demonstrates an accepted convergent validity when it exceeds 

the cut-off value of 0.50. Findings showed that all items have more variance than errors with values ranging from 

0.551 and 0.660. Lastly and as indicated earlier, the computed CR confirmed further the convergent validity 

whereas all constructs surpassed the cut-off value of 70. 

 

4.4 Discriminant validity 

 

Discriminant validity a common approach is employed to estimate the scope of the variance between a concept 

and its items with other concepts (Bagozzi and Yi, 1988). A concept deems to be a distinct notion by contrasting 

the AVE of a particular concept with the square correlations between concepts (Fornell and Larcker, 1981). In 

addition, correlations of items in any two given constructs should not be above the square root of the average 

variance that is shared by them in one construct (Hair et al., 2012). In this regard, findings showed that all AVE of 

each constructs were above the square correlations between as demonstrated in table 3. Consequently, 

discriminant validity proved to be well established and concluding that convergent validity meets the suggested 

assessment guidelines (Hair et al., 2012; Fornell and Larcker, 1981). 

 
 

 

Table 3. Discriminant Validity Results 

 

Factors AD CD MO RA CO TR OB IN BIU KMS SE 

AD .922           

CD .331 .909          

MO .420 .436 .918         

RA .397 .370 .443 .908        

CO .344 .402 .452 .344 .832       

TR .448 .321 .362 .436 .399 .897      

OB .374 .523 .502 .428 .429 .442 .921     

IN .455 .385 .405 .382 .447 .502 .439 .892    

BIU .509 .443 .331 .438 .518 .449 .423 .439 .908   

KMS .429 .396 .439 .341 .411 .539 .389 .500 .359 .901  

SE .432 .449 .491 .470 .399 .451 .501 .432 .438 .492 .902 

Source: Author 
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Table 2. Confirmatory Factor Analysis Results 

 
Factors  Code Factor 

Loading 

AVE CR CA 

Age Diversity AD1 .823  

.552 

 

.881 

 

.888 AD2 .881 

AD3 .844 

AD4 .842 

Cultural Diversity CD1 .820  

 

.609 

 

 

.921 

 

 

.832 
CD2 .833 

CD3 .841 

CD4 .773 

CD5 .764 

Motivators MO1 .811  

.660 

 

.914 

 

.910 V2 .832 

MO3 .824 

MO4 .744 

Relative Advantage   RA1 .813  

.594 

 

.889 

 

.899 RA2 .772 

RA3 .774 

RA4 .713 

Complexity CO1 .842  

.583 

 

.906 

 

.909 CO2 .810 

CO3 .764 

CO4 .773 

Trialability TR1 .811  

.555 

 

.899 

 

.900 TR2 .842 

TR3 .844 

TR4 .803 

Observability OB1 .753  

.601 

 

.832 

 

.897 OB2 .823 

OB3 .741 

OB4 .763 

Innovations IN1 .820  

.591 

 

.911 

 

.890 IN2 .803 

IN3 .731 

IN4 .814 

Behavior Intention to Use Big 

Data 

BIU1 .792  

.605 

 

.876 

 

.905 BIU2 .853 

BIU3 .824 

BIU4 .744 

Knowledge Management 

Sharing 

KMS1 .813  

 

.551 

 

 

.937 

 

 

.862 
KMS2 .853 

KMS3 .861 

KMS4 .802 

KMS5 .792 

Sustainability for Education SE1 .743  

 

.606 

 

 

.907 

 

 

.918 
SE2 .781 

SE3 .724 

SE4 .772 

SE5 .734 

Source: Author 
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4.5 Structural Model Analysis 

 

In this final stage, structural equation modeling (SEM) is employed as the primary statistical analysis technique 

using AMOS 23 to evaluate the outcomes of hypotheses. The path modeling analysis was estimated to validate 

the research model in order to capture the sustainability for education. Based on the findings, the eleven 

hypotheses were accepted as illustrated in Figures 5 and 6 below. The following Table 3 depicts the results of 

assessing hypotheses with other measures such as standard errors and values of unstandardized coefficients of this 

structural model. 

 

 
Figure 5.  Results of Path Model Estimation 

Source: Author 
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Figure 6. Results for the Hypotheses Checks 

Source: Author 
 

 
Table 3. Results of the Structural Model 

 

H Independent Relationship Dependent Estimate S.E C.R P Result 

H1 AD  KMS .083 .039 2.115 .034 Supported 

H2 CD  KMS .409 .031 13.006 .000 Supported 

H3 MO  KMS .368 .044 8.352 .000 Supported 

H4 RA  IN .152 .030 5.043 .000 Supported 

H5 TR  IN .119 .033 3.650 .000 Supported 

H6 CO  IN .417 .024 17.695 .000 Supported 

H7 OB  IN .171 .032 5.300 .000 Supported 

H8 KMS  IN .061 .025 2.418 .016 Supported 

H9 KMS  BIU .328 .031 10.587 .000 Supported 

H10 KMS  SE .135 .030 4.571 .000 Supported 

H11 IN  BIU .478 .034 14.088 .000 Supported 

H12 IN  SE .298 .034 8.720 .000 Supported 

H13 BIU  SE .432 .034 12.640 .000 Supported 

Source: Author 
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Regarding the first two hypotheses, the relationships between age and cultural diversity and knowledge 

management sharing were able to achieve the following results (β=0.083, t=2.115, p<0.001) and (β=0.409, 

t=13.006, p<0.001) respectively concluding both hypotheses are positive and supported. The third hypothesis is 

also positive and supported, as the analysis indicated that the relationship between motivators and knowledge 

management sharing (β=0.368, t=8.352, p<0.001). The following two propositions were also positive and 

supported; findings showed that both relative advantage and trialability were strong predictors for innovations 

with (β=0.152, t=5.043, p<0.001) and (β=0.119, t=3.650, p<0.001) respectively. In the same line, findings 

illustrated that both factors complexity and observability were strong predictors for innovations and the proposed 

links were positive with and (β=0.417, t=17.695, p<0.001) and (β=0.171, t=5.300, p<0.001) respectively. 

Moreover, findings also revealed that the relationship between knowledge management sharing and innovations is 

positively approved, the results of this postulation were as follows (β=0.061, t=2.418, p<0.001). For the behaviour 

intention factor, results indicated that predictors knowledge management sharing and innovations had substantial 

impacts on users' intention to employ big data with (β=0.328, t=10.587, p<0.001) and (β=0.478, t=14.088, 

p<0.001) respectively.  Lastly, findings showed that the three predictors knowledge management sharing, 

innovations and intention to use big data had significant influences on sustainability for education obtaining the 

following results (β=0.135, t=4.571, p<0.001), (β=0.298, t=8.720, p<0.001) and (β=0.432, t=12.640, p<0.001) 

respectively. The outcomes of these results confirm that all suggested hypothesises are supported and in line with 

previous research (Salleh and Janczewski, 2016; Nam et al., 2015; Fullwood et al., 2013; Boh and Wong, 2015; 

Gadotti, 2010; Crofton, 2000; Springett and Kearins, 2001; Ferreira et al., 2003; Martins et al., 2006). 

 

5. Discussion and Implications 

 

The aim of this study was to develop a novel approach towards behavioral intention to employ big data and 

acceptance of big data by integrating DOI theory with TAM Model to discover the features influencing 

innovations, knowledge sharing, students' behavioural intentions to use big data, and adoption of big data in 

higher education organizations. This study was an innovative endeavor in applying innovations, knowledge 

management sharing and intentions to use big data into a big data acceptance through TAM model and DOI 

theory. In the light of the aim of this research, the relationships among eleven innovative characteristics were 

explored with age diversity, cultural diversity and motivators should impact knowledge management sharing and 

behaviour intention to use big data. Also, relative advantage, trialability, complexity, observability, innovations, 

adoption of big data for sustainability for education. 

 

Innovation can be understood as generation, adoption, and implementation of new ideas, policy, program, 

process, product, or service to the adopting organization (Kamasak and Bulutlar, 2010). It can be seen that the 

higher education institutions can have a wide framework of knowledge sharing and enhancing innovation 

performance initiatives but not necessarily to the same standard as in other organizations (Aljanabi and Kumar, 

2012). The field of big data is witnessing a considerable amount of investment despite the fact that it is still in its 

primary stages. Such investments aim for new technologies and techniques (Ohlhorst, 2013). It is reported in 

research as well as in media that organizations around the world are adopting big data. Such adoption, in relation 

to knowledge management sharing, has advantages and disadvantages. One of the disadvantages is that such 

adoption can make knowledge management sharing obsolete within organizations. Also, knowledge management 

can be thrown back to its dark ages where its concentration is mainly based on technology and correlation 

resulting in failures (Virtanen, 2011). As for the advantages, big data is providing the solution for many issues and 

problems that were previously available in relation to knowledge management sharing such as giving more 

priority to technology over the phenomenological and human sociology perspective of knowledge. One of the 

notable problems in the field of knowledge management sharing is that this concept is highly dis-unified. It is 

assumed that big data could provide a solution for that by providing a sort of unity. It is noticed that these both 

concepts and areas have shared lessons and things to be learnt, which opens the door for future research. The 
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assumption that social interactions could be the generator of innovation and new knowledge is one such lesson 

from the area of knowledge management sharing (Leonard and Sensiper, 2002). 

 

The findings of Table 3 illustrate that all the proposed hypotheses are supported confirming that the research 

model is valid. The implications of this study provide insights into the DOI, relative advantage, trialability 

complexity, and observability, which in turn affect innovations and behaviour intention to employ big data for 

sustained education. The study also investigates knowledge management sharing constructs to assess age and 

cultural diversity, motivators and behavioural intention to accept big data, which should impact acceptance and 

sustainability as a drive of education. The results of this study maintain that both constructs innovations and 

behaviour intention have impact to use big data for the sustainability of education. Moreover, findings indicate 

that age and cultural diversity, motivators and behavioural intention to use big data impact adoption of big data. 

Similarly, the constructs of relative advantage, trialability, complexity, and observability had optimistic 

importance with innovation. Additionally, innovations construct influences behavioural intention to employ big 

data and adoption of big data for sustained education. The unique integration of knowledge management sharing 

factors with DOI theory and behaviour intention to use big data for the sustainability of education make it 

possible to validate innovations and behaviour intention to use big data for the sustainability of education.  

 

Findings are similar with preceding studies concluding that age and cultural diversity and motivators had 

significant positive effects on knowledge management sharing, which lead to impact behaviour intention to 

employ big data (Cockrell and Stone, 2010; Sohail and Daud, 2009; Oye et al., 2011; Salleh and Janczewski, 

2016; Nam et al., 2015; Venkatesh et al., 2012), which also leads to impact acceptance and sustainability as a 

driver of education. On the other hand, students should have positive effects towards innovations when realise 

relative advantage, trialability and complexity and observability (Al-Isma'ili et al., 2016; Hung et al., 2016; 

Ramdani and Kawalek, 2009; Kulviwat et al., 2007) which in turns should impact behaviour intention to employ 

big data, acceptance, and sustainability as a driver of education. 

 

There is a huge amount of valuable structured and untraditional data beyond the transactional ones used by 

organizations. Such valuable data can be used to extract valuable information (Rajpathak and Narsingpurkar, 

2013). Many social tools such as Twitter, Facebook, Google+ accounts and Linked-in are available in the hands 

of young people who use them in their everyday life. Young people also use different tools of social media or 

websites for certain purpose such as uploading photographs through the use of Flickr, having sentiment analysis 

or opinion mining through semantria.com or crowd sourcing through the use of Amazon.com. All of the above-

mentioned activities are examples of the use of big data. In a measure of Zeta-bytes, the digital information that 

accessible on the internet is increasing by a factor of 10 every five years. Such cyber contents can be retrieved 

from various sources such as blogs, sensors, RFIDs, telephony, cameras, e-commerce social networks, and 

medical records. Recently, the enhanced sides of web and in particular online social networks in speeding the 

information traffic and simplicity of interactions permit more space for users to exchange information, 

participation and collaborative learning (Sayaf et al., 2021; Al-Maatouk et al., 2020; Alamri et al., 2020b; Al-

Rahmi et al., 2019a; Al-Rahmi et al., 2020b; Al-Rahmi et al., 2021b). Since the essential contribution of Nonaka 

in the early 1990s, the notion of innovation has been related strongly to the emerging of recent knowledge (Sáenz 

et al., 2009). Individuals contribute their own knowledge in order to improve the degree of innovation (Rahab, et 

al., 2011) owing to the inability of organizations to create knowledge without the contribution of individuals who 

have an active role in achieving innovation (Ordaz et al., 2011). Kamasak and Bulutlar (2010) echoed this view 

and indicate that when ideas and notions are disseminated  among individuals and groups, usually the present 

ideas from the first group appear unique and novel to others, and vice versa, leading to innovate new products or 

services within the organization which makes innovation a knowledge-intensive task (Zhen et al., 2011). 

Educational institutions should aim at facilitating students’ adoption of technology by illustrating the usage of big 

data and providing instructional supplies. Practitioners in higher education should draw strategies and plans that 

enable technology in supporting and assisting students to benefit from big data acceptance, which in turn should 
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ease achieving learning objectives successfully. This study provides results that demonstrated that an enhanced 

willingness to employ big data for the sustainability of education is associated with higher levels of perception to 

benefit from using big data. 

 

Furthermore, this study provided three empirical components of confirmations, first, incorporating knowledge 

management sharing construct with age and cultural diversity and motivators lead to influence intention to 

employ big data. Next, the effect of innovations via relative advantage, trialability, complexity and observability 

lead to adopt usage of big data and the sustainability of education. Lastly, the constructs of innovations and 

knowledge management sharing revealed that to have an impact on behaviour intention to employ big data for the 

sustainability of education. This theoretical contribution can be considered substantial to previous studies of DOI 

theory with integrated knowledge management sharing constructs within education setting (Alalwan et al., 2019). 

According to the findings, the study can conclude three implications for practitioners as follows:   

 Educational institutions should be ready to support students and response properly for the potential 

concerns and issues of knowledge sharing which in turns enhances students learning and provides better 

skills for researchers.  

 Practitioners should design plans and programs aim to prompt learners to have the know-how of using big 

data for the purpose of education. 

 Technology resources should be enriched since such tools are essential components in directing learners’ 

attitude towards using big data, and their willingness to adopt it for the sustainability of education. 

 

In spite of the significant findings this study offers, there are still some limitations. The first concern is the sample 

size of this study which is linked to the fact that this study was restricted to one University, the results cannot be 

generalized to other universities, militaries, or school teachers. Another dimension is related to data collection, the 

current study only used a questionnaire as the main tool of data collection and lost the advantage of using 

qualitative data collection tools. Qualitative approach should shed the light on the unexpected results and may 

reveal other dimensions that not covered in this research. Lastly, the current study lacks the absence of addressing 

the differences between cultures. Thus, future research is recommended to replicate this research and take into 

consideration these limitations.   

 

6. Conclusion and Future Work 

 

This study revealed that behavioral intention to use big data for the sustainability of education is highly influenced 

by active knowledge management sharing. Findings further confirmed that innovations can affect behavior 

intention to employ big data, which is further positively associated with sustainability for education. The unique 

integration of knowledge management sharing constructs and DOI theory in addressing innovations and behavior 

willingness to employ big data for the sustainability of education was similarly confirmed by the findings. 

Accordingly, this research contributes to the knowledge by concluding that innovations and knowledge 

management sharing impact behavior intention to use big data for the sustainability of education. Therefore, the 

validated framework of DOI theory and knowledge management sharing constructs should enrich the 

understanding of the phenomenon. Taking into consideration the paid attention from the students’ side to 

knowledge management sharing on innovations and behaviour intention to employ big data, practitioners in the 

field should focus in preparing action plans for teachers that contain proposals and instructions in how can big 

data assists in learning activities. The direction of future research should include other stakeholders such as 

instructors and educational organizations to unveil the other aspects that not covered in this study. Although 

findings demonstrate that learners show positive attitudes towards this phenomenon, constraints and facilitators 

should be included in further studies. Finally, widen the research scope to include other countries should improve 

the understanding of the outcomes of this study and provide a generalization of the phenomenon. 
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