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Abstract. Countries around the world are experiencing an important digital 
change and digital competition. All countries are vigorously developing the new 
generation of broadband mobile communication technology (5G era) with high 
speed, high stability, low delay and high connection characteristic of integration 
with their own industries, and are actively preparing for the digital competition 
and game in the 6G era. The advent of the Internet, smart mobile devices, the 
Internet of Things, social networking, and connected objects all generate large 
amounts of data. The amount of data continues to grow geometrically, so that 
predictions use ZB, YB, GB and so on, such new storage units and storage re-
quirements. In the big data environment, the information system involves com-
plex information exchange, often collecting heterogeneous, symmetric and asym-
metric, and unstructured data from the outside for operation. At the same time, 
the era of big data has been fully explored and utilized during the 14th Five-Year 
Plan period, which has become the direction of informatization and industriali-
zation integration of all walks of life, and for normal colleges to fully apply in-
formation-based teaching to improve their teaching ability and management abil-
ity to open up a new research road. Through some characteristics of big data and 
some application models of big data, this paper provides some ideas about how 
to apply big data to improve the information-based teaching ability of normal 
university students, and to lay a solid foundation and a new path for the future 
stage of prospective teachers. 
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1 Introduction 

With the development of science and technology and the continuous deepening of in-
formation technology, Internet of Things technology and Internet technology, today's 
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society has entered the era of big data era with rapid development, advanced science 
and technology, information circulation, close communication and convenient life [1]. 
Big data contains a large number of diverse, high-speed generated but very low value 
density from around the world [2]. In the era of big data, any small data may produce 
incredible value. Analyzing a large amount of data, quickly extracting effective infor-
mation and reliable knowledge, obtaining data value and solving key problems are an 
important link of whether can be widely used in the era of various industries [3]. 

Information technology is constantly updated and applied to all walks of life. Col-
leges and universities, as the main position of education and the "cradle" of scientific 
research talents, how to cultivate the talents needed by the society is the problem that 
educators need to think about during the 14th Five-Year Plan period and also the prob-
lem that realizes the road to a strong education country. In the spring of 2020, Wuhan 
was taken as the center of the pandemic outbreak, and then extended across the country. 
All walks of life facing COVID-19 challenges, was forced to stop production. The 
school was not immune, such as traditional classroom teaching by the classroom to 
online, the school teachers including primary and secondary school teachers by offline 
teaching mode, then all into online. In February of the same year, the whole country 
without exception, live classes, air classes, Tencent classroom, Dingding class and 
other online classes have appeared. Although MOOCs and various information-based 
teaching platforms were vigorously promoted in the early stage, many of these are of 
"cognitive" level, and only a few schools use it. With the outbreak of the Covid-19 and 
the new teaching background, each school can only quickly change the "thinking" mode 
and try new teaching mode boldly. At this time, front-line teachers encountered the 
confusion of information-based teaching ability in network teaching practice. Online 
teaching problems, online teaching management and evaluation problems, a series of 
new teaching problems occurred endlessly. In the face of massive information and 
knowledge resources and dazzling platform technology, most teachers could not effec-
tively obtain valuable information resources that met the actual needs of their own 
courses, and how to fully integrate platform resources and curriculum resources made 
teachers and school administrators suffer. At the same time, the depth of teaching ac-
tivities and information technology integration was not enough, teachers could not use 
information technology to solve the practical problems in teaching, and thus improve 
the teaching effect. Teachers' own information-based teaching ability and curriculum 
integration ability needed to be improved urgently. Normal university students are the 
backbone of future teachers and the reserve force of primary and secondary school 
teachers. Local normal colleges may think about how to cultivate the information-based 
teaching ability of normal university students and how to effectively organize and carry 
out teaching in the intelligent teaching environment with rich technology in the future. 
Based on big data modeling, this paper proposes how to better apply massive teaching 
information resources, improve teachers' classroom teaching efficiency, and improve 
the "cognition" of the application of information-based teaching ability between teach-
ers and students. 
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2 Big data-related concepts 

There is no unified and standardized definition of "big data", which is literally "big 
data". this "big" 's massive, and technology keeps growing over time. McKinsey said: 
" Big data has begun to penetrate into all industries, increasingly becoming an important 
factor of production, and will bring about a new change."[4] Schoenberg (Viktor 
Mayer. Sch nberger) and others believe that big data is all data that doesn't use shortcuts 
like random analysis (sampling). Big data focuses on correlation and does not pursue 
causality. "Big data focuses on correlation rather than causation. "To analyze huge 
amounts of data in a way that has never been done before to gain products and services 
of great value, or insights [5]." Big data refers to the collection, storage, analysis, inte-
gration and control of massive data, as well as related technologies and industries [6]. 
Big data has "7V" characteristics (see Figure 1), namely diversity (Variety), high fre-
quency (Velocity), variability (Variaity), bilabundance (Volume), authenticity (Verac-
ity), value (Value) and Visualization (Visualization). These features can be further 
grouped into big data (BD), fast data (FD), and big computing (BC). 

 

Fig. 1. "7V" characteristics (By Wang Yang) 

2.1 Characteristics of big data technology 

Big data provides high-quality resources. High-quality educational resources are the 
key to improve the level and quality of college education, and also the key to obtain the 
benign and sustainable development of colleges and universities. The emergence and 
application of big data technology provides rich and diversified high-quality resources 
for local universities, reduces the burden and tasks of educators, meets the personalized 
needs of learners, and improves the management level of university administrators. 

2.2 Application of big data technology 

In the information age, learners can access high-quality educational resources on the 
Internet anytime and anywhere, break through the time-and space-time limitations of 
traditional learning, and ensure the efficiency and personalization of learning. Educa-
tors can use Internet information technology to collect, organize, produce, share and 
disseminate high-quality resources on the Internet, and provide them to learners in the 
form of PPT and video, or the teaching plan resources, textbook resources, teaching 
videos, etc., to be electronically uploaded to the network and to realize online and per-
sonalized learning. 
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As a school administrator, we can make full use of the information related platform 
to reduce the management process, letting the data run more, and making the manage-
ment more scientific and humanized. Online learning methods can also strengthen the 
interaction and communication between teachers, students and students. We together 
discuss and analyze problems together, overcome various obstacles in learning to-
gether, and lead students to improve quickly. At the same time, as a teaching manager 
through a variety of teaching feedback information, greatly improves the scientificity 
and objectivity of teaching management, rather than too subjective and ineffective 
teaching management. Under the big data technology, it has brought great advantages 
to the improvement of the education, management and scientific research level in local 
universities. Through big data technology, various and complex data and information 
can be collected, sorted out, summarized and applied, which improves the efficiency of 
data analysis and application. See Fig 2 Big data analysis cycle. 

 

Fig. 2. Big Data Analysis Cycle (By author) 

In data analysis and application, it can help universities to formulate scientific and rea-
sonable development plans and goals, and promote universities to move into the correct, 
reasonable and long-term direction. In addition, it can also realize the storage and shar-
ing of data and information, strengthen the interaction and communication between 
various departments and systems, improve the utilization efficiency of university re-
sources, and promote the rapid development of colleges and universities. Creating a 
good environment and excellent educational environment can promote teachers and 
students to participate wholeheartedly in teaching and learning, so as to improve the 
teaching and learning efficiency of teachers and students. In the timely application of 
big data, it provides great convenience for the creation of an excellent educational en-
vironment. The reform and development of colleges and universities need to change 
from teaching mode first. 

2.3 Teaching reform and big data technology 

The teaching mode under big data technology has gradually changed from indoctrina-
tion to personalization, initiative and group cooperation, which provides a great role in 
promoting the cultivation of students' good habits and innovation ability. Theoretical 
knowledge can be in the form of graphic, video, music, animation, etc, to ensure the 
teaching content of the novel, advanced, practical, diversity, interactive learning plat-
form, to create a good environment, improve the teaching quality, cultivate more ex-
cellent talents for the society, eventually avoiding the waste of more education re-
sources to the nation. 
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3 Multi-party joint efforts to improve the information ability of 
normal university students 

3.1 The Construction of the teaching platform 

At present, although local colleges and universities own their own big data resources, 
they lack of investment in hardware and software systems in the later stage. The utili-
zation rate of their data resources is not high, and the lack of deep mining and analysis 
of data. Taking teaching evaluation as an example, big data technology can realize the 
multi-directional, multi-dimensional, whole-sample and whole-process evaluation of 
teachers, students, teaching process and teaching results, that is, the digitalization and 
visualization of teaching evaluation process and teaching results. Through these data 
and information, teachers can accurately understand the students 'learning process and 
results to adjust the teaching process; managers can determine the effectiveness of 
teaching and understand the students' learning status in real time; students can realize 
self-diagnosis and improve the self-consistency of learning based on information feed-
back. However, although most local universities have collected evaluation data, they 
do not deeply mine and analyze the data in the process of data management. It is diffi-
cult to provide the mined data with deeper decision-making basis and reference, be-
cause it is too simple. Figure 3 is according to the author's experience in teaching man-
agement in recent years. Big data analytics has three purposes: to analyze the current 
situation, to analyze the reasons and to predict the future. Sufficient data volume is the 
foundation of big data strategy construction of enterprises, so data collection becomes 
the precursor of big data analysis. Collection is an important part of big data value 
mining, and the subsequent analysis mining is based on collection. 

 

Fig. 3. The Model for Application of Big Data (By author) 

3.2 Integration of the campus management platform 

Colleges and universities are composed of functional departments and secondary col-
leges, each with its own characteristics and management priorities, and all have their 
own information management system of the department. Although the school has also 
established an operation system dominated by business flow, such as the academic ad-
ministration system of the Academic Affairs Office, the personnel management system 
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of the Personnel Office, the student management system of the Student Affairs Office, 
and the one-card system of the Finance Office, etc., the data ownership of each system 
is independent and incompatible with each other. Sometimes when the system is up-
dated iteratively, the statistical results of the old and new system data are different. 
Different systems produce different types of data due to the different use of software 
and cannot directly connect, forming a physically isolated "data fault". That is to say, 
the current information barriers between the internal business departments of universi-
ties still exist, which cannot fully connect the whole process and the whole process of 
the business inside and outside the university. Therefore, building unified data center 
has become the trend of The Times. Both teachers or teaching managers, can be more 
intuitive understanding of the students and our teachers, such as teachers can access to 
the integration platform, much understanding their students 'growth experience, and 
students' characteristics from the experience, which can be more personalized counsel-
ing to students according to the characteristics. 

3.3 Building a dynamic and multidimensional shared evaluation system 

In October 2020, the CPC Central Committee and The State Council issued the Overall 
Plan for Deepening the Reform of Education Evaluation in the New Era, requiring to 
reverse the unscientific education evaluation orientation, which triggered a boom of 
building a scientific evaluation system in various localities and universities. The infor-
mation system has the functions of evaluation, inspection, specification, guidance, su-
pervision and promotion, and has the functions of tracking, positioning and correction. 
Based on big data technology, using the efficient evaluation system as the criterion, 
teaching, scientific research, management, teachers, students and administrators and 
other elements of universities and various information of the external society can be 
presented digitally through the information platform. Sharing a multidimensional plat-
form can realize the correlation analysis of data in different dimensions and the sharing 
of business data in various departments. breaking the shackles of internal data in the 
education industry and the "island" of the internal management platform to put educa-
tion issues on the social network and data basis to seek the basis, and to solve the prob-
lem of data island between different fields, which is easy to conduct comprehensive 
and real-time evaluation of all links in colleges and universities. Changing the transfor-
mation of college evaluation from subjective experience to objective data, from macro 
ambiguity to micro quantification, changing from results to process, lets teachers, stu-
dents and teaching management from the traditional education, teaching, management 
be effectively liberated. Students 'information ability can be effectively improved, and 
teachers' teaching gives them more enlightenment, interest and visibility. 

4 The conclusion 

Thanks to the emergence and application of big data technology, the teaching and man-
agement ability of colleges and universities has been greatly improved. Based on the 
popularization of big data technology, artificial intelligence and 5G technology, the 
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higher education should be developed towards sharing, fairness, objectivity, standardi-
zation and visualization. At the same time, educational big data technology makes the 
improvement of the quality of higher education more objective and accurate, and it 
provides good support for the school to formulate talent training programs and teachers’ 
teaching programs. Similarly, educational big data also makes accurate prediction, 
evaluation and correction of students' learning process and future development direc-
tion, which is conducive to further point out the development direction for students and 
helping students to grow into comprehensive and high-quality talents. Application of 
big data is to further improve the quality of higher education, teachers' teaching level 
and normal level of informatization. This is a complex process, and needs a certain 
energy and time. Through the dynamic analysis process to improve the teaching strat-
egy, it provides students with benign learning conditions. Power teaching quality is 
soared, which still has a lot of development space. 
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