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Introduction 
The 21st century has witnessed enormous changes in various aspects including politically, socially, economically and technologically. There is no doubt that the advent of the Big Data Age is one of the most significant achievements in the technological field. Since its inception, big data has been affecting our thinking mode, lifestyle, working mode, and almost every other area related to information. Former American President Barack Obama claims big data is one of the most invaluable inventions in the 21st century (Quinto, 2018). It not only helped him win the 2012 US presidential campaign but also changed the social structure fundamentally. 

Since 2012, developed countries such as the US, UK, Japan, France, South Korea and so on, began widely adopting the use of big data as part of their national development plans (Quinto, 2018). Looking at the transformation brought by big data in various countries, China also started developing big data technology on a considerable scale. In a National Conference held in 2015, the Chinese government officially announced the beginning of a broad promotion and encouragement of implementing big data strategy in all industries and sectors especially the education sector which is the essential industry that underpins the knowledge base and talent pool of the country (Daniel, 2016). 

Data has long been existing along with the development of civilization. Tracing back to the 20th century, researchers worldwide still relied on sampling when conduct research. A sample is a group of people, objects or items that are taken from a large population to research on. Due to the time limit, researchers could only capture a limited amount of data from the sample to predict and anticipate significant trends or phenomenon that expects to fit for a larger population. In the past few decades, the world has gone through fundamental and dramatic change generated by information technology. In less than half a century, the world switched from a sampling era when people used representatives to predict a general trend into the Big Data Age when Internet, Cloud computing and the Internet of Things together with other technological advancements spread worldwide. This enabled the gathering of enormous data to test out trend and phenomenon with more precision and accuracy.

Moore’s law formulated in 1966 largely contributed to the production of the low-priced and compact transistor which laid the foundation for the advent of the Big Data Age (Chen and Zhang, 2014). Two decades passed and data mining technology had prevailed all over the world (Daniel, 2016). This technology has been substantially utilised in the gold and petroleum exploitation sector. The 21st century has witnessed the unprecedented rapid development of data with the arrival of social media platforms such as Facebook, Twitter, Instagram, etc. The development of social media empowered average people to take a role in the Big Data Age. Despite the rapid advancement of information technology, dominant attention seems to have focused on what has brought by technological breakthroughs instead of how information itself is changing our lives. Nonetheless, people must realize that in the Big Data Age, information is the key driving force for productivity and competitiveness of a corporation and society.

The technology could not experience such rapid development without the help of education. In return, technological advancement also simulates educational reform especially in terms of educational management and operation. The education industry as the supporter and driver of a civilized society plays an indispensable and influential role in pushing forward human evolution. In the knowledge-driven economy, the education sector is facing increasing opportunities. With the advent of the Big Data Age, traditional models of organisational structure and the theories of management have changed to more scientific, practical and far-reaching reform.
 
On the other hand, effective management is also known as a productive force that drives the development of every industry. It is worth noting that big data is now being used to manage higher education at a brand-new developmental stage for the sector in China (Sargent, 2014). Big data has helped education leaders anticipate educational trends and potential risk and discover new values and roles in the education sector. Big data, Cloud computing, Internet of Things, etc. can optimize the structure of higher education institutions, enhance school management skills, increase the competitiveness of institutions and also benefit education constituents such as students, teachers, staff, beneficiaries and more. This paper agrees that technology advances in the form of Big Data have made traditional forms of management and organisational structure redundant within the educational sector in China in the 21st century.

The Application of Technology in the Education Sector Worldwide 
In recent years, research studies have investigated the effect of using big data technology in industries such as government administration, business sectors and Medicare, etc. Few studies, however, were done in examining the use of big data in the education sector. Unlike e-business, where enormous data is gathered, the education sector has a much smaller database (Shannaq, Rfael and Alxandro, 2010). In 2011, the former American secretary of Education, Duncan quoted Steve Jobs' comment on technology and education in an education conference (Kahn, et al, 2012):
I used to think that technology could help education. I’ve probably spearheaded giving away more computer equipment to schools than anybody else on the planet. But I’ve had to come to the inevitable conclusion that the problem is not one that technology can hope to solve. What’s wrong with education cannot be fixed with technology. No amount of technology will make a dent.

Steve Jobs as one of the best representatives of technological development seemed to have lots of concern and confusion about the effect of technology in the education sector. He could not figure out why, when technology had brought about dramatic changes to our lives, even our way of thinking, one of the essential industries in the world, the education sector, was barely affected. The primary reason for the insufficient investment of technology in the education sector is that education is a nonprofitable industry where strategic management and optimized organisational structure could not bring monetary profits for decision makers and education leaders. 

Social enterprises such as the education sector lack external drive and stimulus for creating technology to enhance outcome and efficiency. However, non-profit corporations are often the core elements in society that could benefit the overall development of human beings for the primary goal of the industry is to enhance the well-being of human beings (Su, 2002). The education sector should shoulder the responsibility of transmitting knowledge and passing on the culture and value of a nation. Education industry in a country is responsible for building a talent pool of society, and the talent pool serves as primary drivers for the economic, political, social and technological development of a nation. Similar to other countries, China cannot develop further without increasing the educational level of the country because education decides the future of a country.  

An insightful report published by Gartner Group, the world’s leading research and advisory company, titled “Gartner Highlights Top 10 Strategic Technologies for Higher Education in 2016” shows that higher education leaders worldwide have shifted their focus from cutting down expenditure and increasing efficiency to adopting technological breakthroughs to boost competitiveness of the institution and show support to emerging business models. Things are the same in China where a much bigger scale of the education industry is presenting. As the competitiveness of education system in China is growing exponentially, higher education institutions in China must adopt more innovative management strategies to thrive while technology is the fundamental elements that underpin reformation and innovation. The education sector in China is no doubt the slowest growing industry in China due to its non-profit nature. Most institutions rely heavily on traditional IT technologies to survive which present low efficiency and decreasing competitiveness. 

The Gartner Group (2016), a global research advisory company, formulates ten strategic technologies to help with the development of the education sector in the innovation era. The top three strategies are adaptive learning, predictive analytics, and customer relationship management (CRM). Adaptive learning is identified as designing tailor-made instructional contents to suit individual needs in the classroom. Providing personalized learning experience has always been the biggest challenge for mainstream education. It is often because of the lack of customized pedagogy and content that results in low efficiency and less competitiveness of students (Gartner Group, 2016). In order to establish an adaptive learning mode, the education sector should rely on the extensive collection of learning data to design tailor-made pedagogy and content. 

The second strategy is predictive analytics which refers to derive an analytical model from a considerable amount of data to anticipate behaviour and outcomes that may be present in the future (Gartner Group, 2016). The strategy is of great importance because the education sector could use predictive data to devise services that can improve students school performance and their overall chance of becoming successful in the future. 

Gartner indicates that CRM that is primarily utilized in a wide range of organisations and is advised to be used in the education sector as well to deal with the relationship between constituents such as students, parents, teachers, alumni, shareholders, government, etc. The CRM system is expected to improve the student-centred business process, and the gathered data could help higher education institutions in the decision and strategy making process. The other seven strategic technologies such as Exostrcuture, Open Microcredentials, Digital Assessment, Smart Machine, OER Ecosystem, etc. all discuss how technology such as Cloud Computing, which gathers vast database, could help with predicting future behaviours and trends in the education sector (Gartner Group, 2016).

The Evolution of Big Data and Other Technologies 
Big Data 
The concept “Big Data” first came into existence in 2005 when O’Reilly Media coined it (Krishnan, 2013). Whereas big data has a much longer history than the term itself. It is estimated that 90 percent of the available data now has been created in the past two years which indicates the recent development of the technological reform (Paun, 2018). Tracing back to 7,000 years ago, big data was used when accounting was introduced to record the growth of crops and herds in Mesopotamia (Paun, 2018). As accounting became more applicable, the big data was utilized in a broader and extensive extent. In 1663, John Graunt, the father of statistics, resorted to accounting knowledge to record mortality roles in London to create a warning system to anticipate potential plague outbreaks (Paun, 2018). His data gathering and analysation process were recorded in the book Natural and Political Observation Made Upon the Bill of Mortality. The finding was a breakthrough in the medical field in the 17th century (Quinto, 2018). The case is considered the first successful use of big data to contribute to the well-being of human beings. However, John Graunt’s work has encountered enormous difficulties due to the lack of advanced technology (Paun, 2018). 

The invention of the computer in 1887 marked the new era of big data when the machine could record a substantial amount of data rather than being manually written down on papers (Ruttan, 2000). America was among the first group of countries that substantially benefited from using big data. Former American President Franklin D. Roosevelt ordered a big data project in 1937 to keep track of the contribution of 26 million Americans and three million employees after America passed the Social Security Act (Ruttan, 2000). The Roosevelt government hired IBM to create a system that was able to book-keep massive data. Meanwhile, the first data-processing machine was invented in 1943 to decode Nazi codes in WWII (Ruttan, 2000). The invention of the device enabled work that would normally take weeks to complete, get finished in a matter of a few hours. The utilization of big data had, to some extent, resulted in the failure of the Nazis.  
The most significant contributor to the emergence of the Big Data Age is the British computer scientist Tim Berners-Lee who invented the World Wide Web in 1989. He formulated the term "hypertext” which is a software system that allows information to be shared to a large number of users (Aghaei, et al, 2012). Six years later, the world’s first super-computer was built. Work which would normally take Humans thousands of years to calculate could now be done in a matter of seconds. Arriving in the 21st century, the combination of the World Wide Web and the supercomputer completely transformed the world. The modern era has witnessed massive data generated on a daily basis especially after the invention of Web 2.0 when a significant number of social networks arrived (Aghaei, et al, 2012). Facing the benefits big data brought, more and more corporations start to move towards and adopt big data in business management and operation process capacity. Government, on the other hand, also actively implements big data projects (Anon, 2017). Large scale transformation of organisational structure and management theories has occurred while big data is expected to undergo extensive scale reform in the next few decades. 

Internet of Things 
The Internet of Things is the necessary material basis for the development of Big Data Age while also marking the brand-new developmental period of information technology (Ashton, 2009). Internet of Things can be regarded as the interconnection of multiple internet connected devices embedded in everyday objects, allowing them to send and receive data. The Internet of Things in a broader sense refers to the connection between all existing objects and technology, Internet and computer (Ashton, 2009). The integration and coordination between the Internet, objects and human beings is the expected trend in the 21st century. When all things connect, a vast database will inevitably be set up (Ashton, 2009). Therefore, big data and the Internet of Things work in harmony together and stimulate each other to build the technological structure of the new era. 

How the Web and Internet of Things is integrated with Big Data
Web 1.0 is the crucial stage of the development on the World Wide Web. Simple static websites feature the first stage. With various social media platforms and cyber communities coming into existence, the Internet transformed to the second stage which is Web 2.0 (Aghaei, et al, 2012). This generation of the World Wide Web features a more dynamic and interactive user experience compared with the static HTML pages. Internet users are encouraged to share information and collaborate in the cyber community. currently, the Internet is evolving to the third generation which aims to transform from a two-dimensional web surfing experience into a three-dimensional cyberworld (Aghaei, et al, 2012). Examples of Web 3.0 has been sweeping the world such as online video games, e-commerce, real-estate industry, etc. The most significant achievement of Web 3.0 is the Internet of Things that integrate and coordinate everyday objects together to create a database that is substantial in size but fast to process (Aghaei, et al, 2012).

Cloud Computing
Cloud Computing that is derived from Web 3.0 generation is the fundamental transformation that has changed organisational management. It is defined as the automatic management of computer system resources such as data storage and computing power (Ashton, 2009). With the assistance of this technology, corporations will minimize personnel for direct supervision of organisational resources. Cloud Computing is often used in a metaphor to refer to a group that provides a wide range of services automatically without the need from individuals such as managers or users to manage (Ashton, 2009). Generally speaking, there are three types of Clouds which are enterprise Cloud, public Cloud and the combination of two. Enterprise Cloud is confined to be used in a single organization while public Cloud is available to a large number of organisations (Ashton, 2009). The utilization of Cloud Computing replies on its function of sharing information within and between institutions so that decision-makers in the management team could optimize organisational structure and management theories.  

Education Management in China 
The Chinese education industry is the biggest in the world in terms of scale and student numbers. According to data released by the State Statistics Bureau, the number of college students in 2016 peaked at 25.99 million and the total number of students of all ages in China reached 240 million in 2017 (IBOE). It is estimated that online education in China has enormous market potential and this newly developed educational sector is expected to grow exponentially with time (Eichhorn and Matkin, 2016). Investigating the effect of big data in higher education management is essential in ensuring the sustainable development of the talent pool in China. With such an enormous scale and expanding rate, higher education industry in China will require a substantial database to enhance competitiveness and efficiency. 

In 2014, the size of the database for basic education in China reached 12 Exabytes (1 EB=1 million TB’s) (Jin, et al, 2015). To give an idea of just how much data this, 12 EB’s written on A4 paper, would stretch around the world 2 times over. However, with all this data, comes the question of how to use it to optimize strategic management in the education sector is a critical task. The overall function of a system does not equal to the total of each element within the organisational structure. On the contrary, optimizing structure and management theories requires the integration and coordination of each component. Optimising education and organisational structure and enhancing strategic management are the two critical objectives for education reform in the modern era in China.  

The education sector in China shares a similar structure as the Chinese government which follows a bureaucratic framework. Furthermore, due to the complexity of the education industry, educational management is often conducted by two layers of organisations which is the institution itself and the education department in local government (Wang, 1999). The highly centralized management system has aroused substantial controversial voices that appeal for equal educational resource distribution. School management is the core issue of educational administration. The fundamental approach to solving the problem of unequal educational resource distribution is to create a more scientific and practical education resource distribution mode so that school and educational management process could follow a logical order. 

Educational management refers to the management of educational resources such as human capital, money, time, space and information by using management theories, strategies and approaches to ensure effective operation and the coordination between different constituents in the education sector (Wang, 1999). It is a complicated procedure which requires the convergence, classification, integration, and exchange of resources from within and outside the education industry. Management theories in the education sector are diversified and complicated. The alteration of any elements in education resources could result in a significant transformation in educational management, though the amendment tends to be moderate rather than radical. 

The key to devising an effective educational management strategy is the advanced tools and technology. Educational management theory should be established based on sufficient education information and scientific data that record activities of all constituents in education sector so that education leaders could dig out the potential and fully utilise all the resources both within and outside the education sector (Su, 2002). The conventional educational management theory and organisational structure in China rely primarily on subjective judgment and outdated operational framework. In the Big Data Age, the education sector has learned to use a large amount of data from enormous platforms to analyse, process, and design strategic educational management theories.

Chinese educational leaders are aware that the critical matter in the education field is the unequal distribution of educational resources. In the Big Data Age, educational resources are diversified, massive in size but remain in an unstable condition. Designing and implementing a strategic plan to ensure equality in the education system is the key. Management strategies are the outcome of the educational management team. The rationality, practicality, and validity of educational management strategies mainly rely on technological tools. It is reported that Chinese local education department has been keen on making various long-term or short-term decisions while unconsciously or purposely ignoring the importance of evaluation procedure (HEP, 2006). Educational management in China should refer to the vast database to conduct theoretical and experimental research so that more scientific and efficient strategies could be made. 

Generally Speaking, the traditional Chinese administration mode is crisis management instead of knowledge-based management. Corporations that implement crisis management mode make corresponding decisions when emergency or incidents happened (Bush and Haiyan, 2000). However, the decision was made on the basis of suffering from the adverse outcome. Big data provides organisations information that can be used to predict the market trend and make strategic decisions prior to the emergency.

Instrumental Rationality and Value Rationality 
Investigating the problems of traditional educational management in China based on two theories which are instrumental rationality and value rationality. In the subject of management and administration, instrumental rationality is defined as the pursuit of any means necessary to achieve a specific end. Similar to the common expression "a means to an end," instrumental rationality refers to the theory of doing whatever it takes to achieve goals (Oakes, 2003). No matter how much the price is, as long as the ultimate achievement meet the expectation. The theory re-emphasises the importance of finding the best solution, approach, and route to optimize the final result (Hauser, 2014). Value rationality, on the other hand, refers to the value of behaviours themselves. It recognizes social equality, justice, loyalty, honour, etc. (Oakes, 2003). Value rationality does not care about ends but focuses more on the value of things themselves. 

Compared with instrumental rationality, value rationality relates more to the emotional satisfying. These two rationalities do not completely contradict with each other. On the contrary, if they work together in the management field, a corporation could reach the best objectives. The theory has received wide acknowledgment in the management field in western countries and was introduced in China in the 1980s (Min, 2004). Since its arrival, instrumental rationality gradually replaced the conventional management theories in China. Educational management in China has been suffering from having big and unrealistic objectives while it lacks useful tools and approaches (Bush and Haiyan, 2000). Traditional management theories in the education sector are more inclined to adopt value rationality rather than instrumental rationality. 

Nonetheless, in the past three decades, educational management in China seems to have failed to apply instrumental rationality into practice. It primarily utilised the theory in managing the education sector in China; however, it does not present the correct value. For example, the examination-oriented education system that over underscores the importance of marks is the direct consequence of the mis-adoption of the theory. Chinese education has been paying overwhelming attention to the result of schooling while ignoring value rationality in the process (Cleverley, 1985). Forcing students to cram knowledge to obtain excellent academic performance has been a norm in China while the emotional status of students seems to have been largely ignored. Doing whatever it takes to achieve satisfying academic performance has become the ultimate goal for Chinese students. To realize the objective, Chinese high school students spend ten hours a day at school and six days a week. 

The Chinese education system deprives students of a carefree childhood and the right to develop personal interests, for the sake of gaining excellent academic performance instead. Observably, ends are more important in educational management in China. Instrumental rationality has been distorted, miscomprehended and misused in China which resulted in the utilitarian education system. Delivery of educational management in China separated value and instrumental rationality which caused a contradictory condition of two theories. 

Instrumental rationality should always serve as guidance in operating educational organisations. It should lead education leaders to design and set an expected overall objective which including expected outcome of education and the value presented through the period when delivering training (Anon, 2017). Education leaders must realize that the means, technology, and approaches are the critical elements in managing the education sector. And the methods of evaluating the efficacy of education should be diversified and comprehensive. Assessment team itself should include all people who are involved in education delivery and management process such as teachers, students, parents, government department, schools, etc. The evaluation content should be extensive and far-reaching which may encompass local education development, school education, teachers' ability, pedagogy design, overall quality of students, and the like (Anon, 2017). Effective school management requires all the above information to come to a conclusion. However, this information shares a few similar features such as complex, diversity, and substantial in size. What’s more, this data boasts a dynamic relationship which makes data processing even harder. 

The essence of educational management should be the quality of education which correlates to value rationality. Maintaining and enhancing the quality of education require rigorous and scientific education approach which means education leaders must not ignore the importance of instrumental rationality. Educational management based on the Big Data Age should shift its focus from instrumental rationality alone to the combination of instrumental and value rationality. 
Rigid Management and Humanistic Management 
American management consultant and educator Peter Drucker claim that "management is a social function and embedded in a culture—a society—a tradition of values, customs, and beliefs, and in governmental and political systems." (Mccarthy and Murphy, 2016). Traditional Chinese educational management has been profoundly affected by hierarchy and subordinate nature in Chinese culture. Higher educational management in China in terms of management theory, system, instructional content, and approach are rigid and rigorous and focuses on building a standardized and systematic framework (Min, 2004). The traditional organisational structure is static and emphasises obedience and compliance but neglect autonomy and democracy. The general Chinese educational management does not fit in the development of modern society for it fails to increase education competitiveness of students and instructional staff.

Higher education institutions are places that are supposed to inherit national culture, transmit knowledge, conduct academic research, produce talented people, cultivate personality and serve society. The fundamental essence of a higher education institution is an organisation that provides social and cultural services (Mccarthy and Murphy, 2016). Culture influences the components in institutions and often guide the development of the institution. Chinese higher education system is known for emphasising passing on knowledge and skills to students while paying much lesser attention to humanistic development. Rigid or rigorous management is also known as systematic management (Mccarthy and Murphy, 2016). Since it does not show concern to individual difference or managerial art, the cost for it is significantly lower than other types of management approaches. Leaders adopt rigid administrative strategies tend to restrict behaviours of educational staff and students which may subsequently decrease their initiative, independence and creativity.

Contrary to rigid management, humanistic management focuses on human values and human needs, the outcome of which is often more sustainable and productive. However, humanistic management is more time-consuming and requires more effort to implement (Mccarthy and Murphy, 2016). Teachers and students are alive individuals who have their voices to express and personal needs to fulfil. The rigid management system that does not care about humanism should be replaced by a softer system that advocates humanist development (Mccarthy and Murphy, 2016). Apart from cultural and cost reasons, the lack of data and data processing technology is also the primary factors that adversely affected educational management. 

Three Main Disadvantages of Conventional Educational Management in China
Lack of individuality 
The traditional Chinese educational system operates similar to an assembly line where students use the same textbook, do the same coursework, learn at the same pace, and given the same instructions. Books are like small components which are changeable in an assembly line. Teaching and learning are designed base on average level rather than individual needs or personal preference. Education leaders expect all students in a single classroom present similar learning ability and also have identical knowledge storage so that a "standardized" instructional content is suitable for them (Su, 2002). Observably, the conventional education system is striving to meet the requirement of the educational management system rather than the benefits of students. 

Under such a system, above average students are easy to lose enthusiasm in learning because what is lectured is too easy for them while below average students tend to get frustrated because they cannot catch up with the learning pace in the classroom. Prominent educationalist Jean-Jacques Rousseau asserted "a child ill taught, is further from virtue than a child who has learned nothing at all" which shows the importance of establishing a sound and reliable education system (Gianoutsos, 2006). Developing key competence is the primary direction of educational management reform in the 21st century. International Student Assessment PISA conducted by the OECD identified a few objectives of education which are developing maths competence, science competence, native language competence, etc. Although educational management follows a general trend, designing tailor-made instructional contents and teaching methods are essential to enhancing the competitiveness of students (Eichhorn an Matkin, 2016).  

Lack of feedback
Feedback in educational management refers to the process of informing educational leaders the performance of their management strategies so that leaders could make a modification or control the result or effects (Bush and Haiyan, 2000). In the psychological field, the feedback effect is divided into two forms of feedback which are immediate feedback and delayed feedback. Most psychologists believe immediate feedback works much better than delayed feedback in terms of stimulation and encouragement function. Feedback is one of the necessary procedures in management and necessary condition for the achievement of managerial objectives (Arbel, et al, 2017). However, traditional Chinese education institutions lack timely and accurate feedback and deficient in coordination and sharing information. Relying on delayed and regular evaluation and assessment, higher education institution falls into the dilemma of having to accept managerial flaws and ineffectiveness for the long reaction transmission (Arbel, et al, 2017). Education leaders must realize that an effective management system requires not only regular evaluation but also needs immediate feedback to formulate immediate solutions.  

Assessment is an indispensable section of the management process. Without feedback, it is hard for us to test out the outcome of individual educational management decisions. The quantified and qualified data gained from evaluation often indicate overall educational quality and level (Arbel, et al, 2017). Moreover, the management team can identify problems and issues in the educational field. The main evaluation problems faced by the Chinese educational system is not the lack of evaluation tool but the value system it is relying upon. Instrumental rationality is the primary reason for the on-going popularity of the examination-oriented education system (Arbel, et al, 2017). Regarding scores and marks as the core criteria to assess education outcome is nothing but a short-sighted view that diminishes the fundamental value of education.

Lack of Diversity
Chinese institutions have primarily adopted a single cramming education method for a considerable period of time. The monotonous pedagogy has presented an unsatisfactory educational management outcome. A certain amount of educational institutions in China neglect the importance of stimulating initiative and enthusiasm of students while treating them as the passive recipients of knowledge and skills (HEP, 2006). The cramming education mode has exacerbated the inability of critical thinking and creativity of general Chinese students and cultivates students to become people with little to no emotion or thought. Meanwhile, a large number of institutions do not arrange extracurricular activities that are essential to growing students into well-rounded people. 

Educational management in these institutions are rather meticulous and develop in a monotonous form. The living style, interpersonal relationship, and individual needs of students and teachers have undergone a dramatic change in the big data age, the tedious educational management featured by rigorous authority centric management theories cannot handle problems happened in higher education institutions today. Modern elements derived from technological advancement such as online education, multimedia learning, extracurricular activities, etc. should be extensively implemented to cater to the need of constituents in the education sector.

The Influence of Big Data on Educational Management in China 
Big data has brought a far more spacious environment for the development of educational management. Thanks to its open nature, the conventional bureaucratic management would be replaced by a more equal and direct organization structure. Information is equally and evenly distributed to all layers of the management team (Krishnan, 2013). The result has fundamentally changed the decision-making process in the education sector in China. The top layer of the management team can access the information obtained from the teachers and students who are the last part of the supply chain which substantially increases efficiency and reduces the possibility of representing insufficient voices. More importantly, by having information from every participant in the education sector, the management team is able to gain a more valid and reliable finding for designing efficient approaches in education. The conventional way of having parents and students representative to give feedback due to the lack of ability to gather essential data has been proved ineffective and unreliable. 

Due to the fundamental and fast processing nature of big data, strategic management in the education sector has presented a feature of fragmentation (Leiber, 2017). Big data enables educational administration, and educational activity happens at the same time. Original data in educational events and activities could be recorded timely, and the management team could give prompt response and alter management strategy according. The overall process boasts a dominant feature of fragmentation.

Big data features low value density which has made the strategic management process more professional and straightforward. The educational management system not only uses Cloud for storing mass big data of education but also serves as a professional platform for processing data (Marsden, 2007). Management arising from different levels designs concrete data model based on its strategic management plans to optimize efficacy and efficiency of the education sector. Big data can record all original information of the education system on a 24-hour basis. However, there is no doubt that not all the initial database is useful for educational management. On the contrary, only a small share of information will apply to strategy making. Data processing is essential in the big data age. Data processing will classify and eliminate unnecessary or meaningless data but leave the invaluable and efficient one to the educational management team.

Educational management requires a considerable amount of data to design effective and reliable management strategies. Big data is diversified in nature. The education system itself is a complex system that contains data from a wide range of fields. Furthermore, the education system not only operates and manages within the organization but also integrates and coordinates with many other sectors (Quinto, 2018). Educational information such as videos, audios, photos or textbooks, etc. needs ample space for storage to establish a cyber education system.  

It is almost impossible to process a vast and diversified database without the help Cloud-based technology. Cloud technology in return has endowed big data with the features that are fast and efficient. The data processing is flexible and rapid which saves a considerable amount of time and expenditure for educational management and the decision-making process (Seo, 2015). The establishment of education Cloud has allowed educational management team processing mass data in a fast and easy way to provide timely services to schools, teachers, and students on an all-day basis. Furthermore, with the help of big data, education resource distribution has become more equal and rational as well. Education strategies and plans will be more scientific (Seo, 2015). 

Overall, the education sector in China has gone through a radical and phenomenal reformation. First of all, adaptive learning in the form of online education has started from scratch but gained a substantial market share in recent years. Online education breaks the boundary of time, location and resources and to the largest extent increased learning efficiency and boost education competitiveness. The student-centred learning mode mainly has taken the place of the conventional teacher-centred manner (Eichhorn and Matkin, 2016). Students have become the centre of education so that they can be offered with personalized instructional content and pedagogical strategies. Secondly, the way of presenting instructional content has become more diversified and widely accessible. Students can take distance learning mode or study with videos, audios, and other multimedia platforms. The technological transformation has enabled the learning process to take place outside the traditional classroom.

The informatisation of educational resources optimized learning resources and enhanced education competitiveness. Learning resources are shared between education constituents so that the resources have been taken the biggest advantage of. In the conventional education sector, big data collecting and processing have been used as a foundation that education leaders would rely on to make management decisions. The data-based strategies have exerted a positive influence on enhancing education quality and boost students’ academic performance. The leader of online education at Harvard University claims that online education is the biggest innovation in the education sector after the invention of printing technology. 

The Effect of Big Data on Education and Management 
Since the 1950s, western educational management has gone through a few reforms from the formal model to the institutional model and then finally to the cultural model (OECD, 2012). Different models rely on distinct theories to work which represent different sides of education. In the past few decades, an increasing number of Chinese educational scholars started to examine the difference between western and eastern educational management strategies while the researchers are limited to theoretical research or the building of theoretical thinking mode (Bush and Haiyan, 2000). More research studies are expected to be conducted on investigating the practice of educational management. The National Education Conference held in 2014 indicates that, on the next stage of educational administration, all related departments of education should focus on promoting the modernisation of educational management strategies in China (Zhao, 2014). 

The educational management model underpinned by big data features four essential elements which are resource, goals, subjects, and objects. Resources refer to the talent pool, technology, knowledge base, and funding for educational management while educational goals include people development, knowledge transmission, service system, and capability enhancement. Subjects of educational management refer to the parties that provide an education which consists of the government, society, principal, teachers, etc. The objects of educational administration are the recipients of management strategies such as students, teachers, community and principal. 

In the Big Data age, the subjects of educational management boast two significant features which are diversification and professionalisation (Veeramuthu and Periasamy, 2014). A diversified educational management strategy encourages and supports a third party organization that is specialized in certain areas to get involved in educational management activities such as evaluating the effectiveness of education. Human beings are sources of information. Apart from the education system, people who are related to school also serve as valuable sources of big data. Collecting, organizing, and discovering human sources have become the most complicated and time-consuming task for educational management (Zhao, 2014). 

The management theories and organisational structures will be fundamentally transformed by big data not only because the Big Data Age provides a vast database and information for the management team to refer to but for a changing mindset brought by big data. It changes management mindset, approach, and structure which subsequently enables a more efficient and effective organisational structure and the design of strategic management theories (Jin, et.al, 2015). Big data services will bring a complete transformation to corporation management, public management, and educational management. The conventional management behaviours that are governed by the powers and authority will be replaced by management strategies based on statistics and data which is more scientific, transparent and tend to bring equality. 

Management structure will change from a relatively closed system to an open and explicit one where everyone could access. In the traditional organisational structure, a private management system where information is hard to obtain often raises credibility issues such as increasing suspicious feelings among employees. In the Big Data age, information is stored in Cloud which is accessible for every employee. Public service sectors such as the government will expect a higher satisfaction rate from people due to a clear governance structure and decision-making process. Moreover, a transparent organisational structure not only enhances employees or public satisfaction but also deters or even eliminates corruption.

The majority of Chinese organisations used to adopt a pyramid or linear structure management system which is featured by bureaucracy with a boss who is liable to make all decisions standing in the top of organisational structure (Cleverley, 1985). This conventional management structure has been overthrown in the modern era in western countries because it is proved to have yielded unequal and ineffective corporate decisions. Whereas in China, some organisations in traditional industries are still adopting this structure. With the advent of the Big Data Age, Chinese organisations will be expected to undergo a fundamental transformation of organisational structures and management theories. In the Big Data Age, decision-makers will be in the majority rather than the minority group with power. All decisions will be adopted based on rationality, facts, and statistics instead of personal preference. The management objects in the big data era will be transformed from human beings to information. No matter whether it is employee assessment, market anticipation, or strategic management devising, organization management should be based on substantial big data. 

Potential Risk of Technological Development 
Despite its multiple advantages, technology failed to exempt itself from the old cliché that every sword has two sides. While private and public sectors are enjoying the fruit of technological advancement, we are standing on the edge of becoming slaves of technology. Automatic control and manipulate are the major functions of technology. Big data, similar to many other technological breakthroughs, will weaken people’s critical thinking ability, creativity, and predicting skills for risks (Dunleavy, 2016). Although big data is hovering at the preliminary developmental stage, the possibility of replacing human decisions with algorithmic based decisions is not small. The task that takes 2 seconds to fulfil by the algorithm may take a few months for human beings. 

Google has always been a devout supporter of big data domination. Founders of Google, Larry Page, and Sergey Brin used to require every candidate who is seeking job opportunities must present their SAT results and GPA at University which means that regardless of how much experience you have, the candidate may be eliminated due to unsatisfied academic performance back at school (Hern, 2014). Some people raised an eyebrow about Google’s criteria for recruiting people because critical thinking ability, interpersonal skills, professional knowledge in the given field, etc. cannot be tested out in a single examination. According to these criteria, Bill Gates and Mark Zuckerberg may have already been swept out by society because none of them obtained a university diploma. 

Former Google CEO Merissa Mayer is not only a businesswoman, a leader but also a perfectionist who is obsessed with data. She once required her employees to test out 41 shades of blue to find out which colour appealed to Google users the most on the toolbar (Hern, 2014). Her data-driven habits are criticised as inhumane and lack of emotions for some time. Her managerial style is extremely meticulous due to her habits of using data to speak for everything. In 2009, Google’s Lead Designer Doug Bowman left Google after three years of service and complained on his blog that Google has been relying overwhelmingly on data featured by its analytical culture (Hern, 2014). Doug Bowman and his team felt that their creativity and art instinct has been limited and with data-centric culture, he cannot make any artistic designs. He complained Google does not value art or emotion but solely rely on data and computing logic to make managerial decisions (Hern, 2014). 

One of the major disadvantages with big data is that with technological domination, human beings may feel that their dignity and judging skills have been undermined. Digital memory seems to have deprived people the chance to learn from minor faults or huge mistakes because it never faulters due to having ample storage which enables it to remember close to unlimited information. For instance, all pictures or videos one shared on Facebook could be memorized forever. Google has the ability to remember all items one searched for on Google. Unless a programmer is forced to delete this information, the memories and moments will also be stored. It is important to note that education is a human endeavour so when we rely on technology to assist us in doing nearly everything, our independent thinking ability will degrade. 

Conclusion 
Technology advances have undoubtedly transformed the world fundamentally in virtually every aspect. With high-tech devices such as smartphones, computers, tablets, etc. changing the way of our day to day living and individual thinking. Technological breakthroughs are also dramatically shifting organisational structures and management theories in the corporation management domain. The development of World Wide Web, Internet, social network, Big Data, Cloud Computing, The Internet of Things and the derivatives such as the advent of e-commerce, e-business, the cyber world has been shaping our lives and will continue to switch our lives into anticipated or unanticipated directions. 

This paper discusses the effect of the arrival of Big Data Age on educational management in China explicitly. By evaluating the characteristics of big data and the instructional management system in China and worldwide, the paper comes to the conclusion that big data has dramatically shifted the organizational structure of education sector in China and changed its management theories in a phenomenal scale. The paper primarily compares two management types that existed in the management process in the Chinese education sector which are rigid management and humanistic management. Big data has proven a shift educational administration in China from the former to the latter which is more suitable for educational development. The paper also encompasses a discussion about instrumental and value rationality. Prior to the application of big data technology, conventional Chinese educational management primarily adopted instrumental rationality which resulted in a utilitarian education condition in China.

Furthermore, traditional organizational structure and management theories in China features the lack of individuality, diversity and feedback. With big data in hands, these problems have been gradually solved and education leaders will continue to benefit from the invention of these evolutionary creations and inventions. At the end of the paper, the author raises anticipation for future development within the education sector in China with the help of big data and also mentioned the potential risks laying ahead. However, compared with inherent risks, the advantages the Big Data Age has brought and will be brought to the educational management outweigh its disadvantages.
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