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Abstract. Relying on the CNKI data platform, articles were screened for "edu-
cation big data" and the search period was set to "January 1, 2013 to August 30, 
2022". The data were screened, collated and analyzed by using bibliometric sta-
tistical methods. The conclusions were as follows: 1. The attention of big data 
application in education has decreased significantly. 2. Associated paper argu-
ments are more focused on colleges and universities, and research in other areas 
of education is scarce. After analyzing the causes of the above problems, a total 
of three prospects and suggestions were put forward to assist the subsequent ap-
plication of big data technology in the field of education. 
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1 Study background 

Our research is bibliometric analysis of the application of big data in education in China 
from 2013 to 2022. Big data, also known as data mass, refers to the information in-
volved in the huge amount of data that cannot pass through the human brain or even 
mainstream software tools to achieve retrieval, management, processing, and collation 
in a reasonable time to help enterprises make more positive business decisions. 

In 2020, Zhang Zhishi discussed the transformation of Big data from technology to 
strategy in the new development period, and the profound changes Big data has brought 
to education in the era of education informatization 2.0. [1] In 2021, He Yonghong 
analyzed the progress and ideas of learning analysis technology in multiple research 
fields, starting from the current hotspots and difficulties in education development. [2] 

With the rapid change of science and technology in China, big data has been gradu-
ally popularized in daily life. According to the current point of view, it has been suc-
cessfully applied in economic, political and people's daily life, and has brought pro-
found changes to the relevant fields. For example, short-video software will judge the 
user preferences according to the user's video browsing time, and then increase the rec-
ommendation amount of similar videos to increase user's service time. Then what role 
does this technology play in education? General Secretary Xi Jinping once said: "Focus 
on chock point and weakness, aim accurately and work synergistically" [3]. It is based 
on such questions that I have carried out study on scholars' research and related papers. 
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In the field of education, data are also generated very frequently. In 2010, the Hori-
zon Report of the New Media Alliance of the United States first proposed learning 
analytics technology, which attracted attention from all sectors. Subsequently, in the 
2014[4] and 2015[5] Horizon Reports, the overall popularity of learning analytics tech-
nology showed a significant upward trend. G. The practical application value of the 
learning analysis carried out by Siemens and others on the premise of Big data for better 
education work. [6] Our research is bibliometric analysis of the application of big data 
in education in China from 2013 to 2022. Big data, also known as data mass, refers to 
the information involved in the huge amount of data that cannot pass through the human 
brain or even mainstream software tools to achieve retrieval, management, processing, 
and collation in a reasonable time to help enterprises make more positive business de-
cisions. 

With the rapid change of science and technology in China, big data has been gradu-
ally popularized in daily life. According to the current point of view, it has been suc-
cessfully applied in economic, political and people's daily life, and has brought pro-
found changes to the relevant fields. For example, short-video software will judge the 
user preferences according to the user's video browsing time, and then increase the rec-
ommendation amount of similar videos to increase user's service time. Then what role 
does this technology play in education? General Secretary Xi Jinping once said: "Focus 
on chock point and weakness, aim accurately and work synergistically" [7]. It is based 
on such questions that I have carried out study on scholars' research and related papers. 

In the field of education, data are also generated very frequently. In terms of students, 
their examination results, elective information, award-winning situation, borrowing 
books and books can produce a lot of information; at the same time, teachers' resumes, 
scientific research level, achievement records, courseware information, etc. are also a 
huge database; and the local ranking, social dynamics, and school history of the school 
itself can also be regarded as data, these elements constitute the big data in education. 
In this era of extremely high information value, education and educatees will benefit 
from it. "The data-driven precision teaching model will become a new normal for future 
education and promote the optimization and precision of the educational process" [8]. 
In this study, bibliometric methods were used to statistically analyze the relevant liter-
ature on the application of big data in education in China from 2013 to 2022, with 
attention to further perform a systematic analysis of the current status of the application 
of big data in the education field, understand its development process and current status, 
so as to provide some reference for researchers, and play a certain enlightenment role 
for the development of relevant technologies in China. [9] Srinivasa K G and Kurni M 
influence students' learning methods through Big data analysis. [10] In terms of stu-
dents, their examination results, elective information, award-winning situation, borrow-
ing books and books can produce a lot of information; at the same time, teachers' re-
sumes, scientific research level, achievement records, courseware information, etc. are 
also a huge database; and the local ranking, social dynamics, and school history of the 
school itself can also be regarded as data, these elements constitute the big data in ed-
ucation. In this era of extremely high information value, education and educatees will 
benefit from it. "The data-driven precision teaching model will become a new normal 
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for future education and promote the optimization and precision of the educational pro-
cess" . In this study, bibliometric methods were used to statistically analyze the relevant 
literature on the application of big data in education in China from 2013 to 2022, with 
attention to further perform a systematic analysis of the current status of the application 
of big data in the education field, understand its development process and current status, 
so as to provide some reference for researchers, and play a certain enlightenment role 
for the development of relevant technologies in China. 

2 Data source 

Relying on the CNKI data platform, the screening conditions were "education big data", 
and the search period was set to "January 1, 2013 to August 30, 2021". Given the high 
timeliness of data upload, the data collected for this paper analysis was up to December 
30, 2021, that is, date uploaded into the CNKI database from 30 December 20, 2013 to 
December 30, 2021 before December 30, 2021. The contents include authors, paper 
titles, keywords, publication journals, publication time, author units, source of fund 
projects, subject categories, and number of citations. Through conditional screening, a 
total of 857 valid data were finally output. 

Data analysis. Contents: Authors' related information (unit, number of papers), paper 
publication (quantity, publication time, funding source, keywords, subject classifica-
tion), publication journal (category, content), paper author influence; Methods: Biblio-
metric statistical methods and library information analysis system were used. 

3 Data analysis 

As shown in Figure 1, it can be seen in the data that a large number of researchers have 
done a lot of research on the application of big data technology in the field of education 
from 2013 to 2019, while the research attention has been significantly reduced from 
2019 to 2022. 

 

 

Fig. 1. 2013-2021 "Big Data Education" Paper Number Change Chart 
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As shown in Figure 2，there are 32 articles from Huazhong Normal University, 30 
articles from East China Normal University, and the rest are colleges and universities, 
companies and scientific research institutions. It shows that the application of data tech-
nology in the field of education in recent years is mainly studied by Central China Nor-
mal University and East China Normal University. 

 

 

Fig. 2. 2013-2021 Comparison chart of institute publication volume of “big data education” pa-
per  

As shown in Figure 3, it can be seen from the figure that "big data" is used most 
frequently, and words such as "artificial intelligence", "colleges and universities", "ap-
plication", "ideological and political education", and "college students" are also used at 
high frequencies. It can be seen that these are the hot spots of big data application re-
search in the field of education. 

 

 

Fig. 3. 2013-2021 "Big Data Education" Keyword Trial Chart 
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4 Analysis and discussion 

Through the quantitative analysis, content analysis and visual analysis of the relevant 
literatures on the application of online big data in education from 2013 to 2022, the 
following conclusions are drawn: in terms of the number of literatures, there is no paper 
research before 2013; it begins to increase in 2013 and develops rapidly after 2014. The 
number of literatures coincides with the development of big data in China. The media 
refers to 2013 as the "first year of big data" in China. This year, big data began to move 
towards all walks of life. Ali, Baidu and other enterprises signed a strategic cooperation 
framework agreement with the government to promote the application of big data in 
government statistics. Education, medical and other industries also recognize that big 
data has important strategic value for solving various problems faced, and the research 
and application of big data technology in various industries has gradually increased. As 
we can see from the data, since 2013, the literature related to big data technology and 
education has increased rapidly, and big data has been increasingly studied and applied 
in the field of education, reaching its peak in 2019. However, the number of papers 
began to decline year by year after 2019, especially from 2020 to August 7, 2022, show-
ing a fault decline. 

I propose three speculations about why paper output has declined. 
The attention subsided spontaneously. Attention subsidence does not mean that the 

frequency of use of this technology has decreased. Because this technology has been 
integrated into people's daily life, a more common understanding had formed, and there 
is no need to overemphasize and study. 

Technology is maturing. From the perspective of technology research and develop-
ment, the current innovation of big data and cloud computing technology itself has been 
difficult. For example, in the graduate papers I have browsed, many graduate students 
often stand in the industrial point of view to study big data when selecting the main 
direction, rather than simply seeking breakthroughs from the technical architecture. The 
reason lies in the difficulty and failure of meeting the current development trend and 
application trend. Therefore, there will be a corresponding decrease in the relevant pa-
per yield. 

Causes of the COVID-19. This is only a speculation. From the outbreak of COVID-
19 in 2020, the country's economic industry and cultural industry have received a cer-
tain impact because of the city closing. This is not the main reason. I referred to other 
topics that are not affected by the attention of research and did not find a significant 
decrease in the number of papers before and after 2020. 

(The following figure shows the number of relevant research papers on Lu Xun) 
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Fig. 4. Number of research papers on Lu Xun 

As shown in Figure 4, similarly, through the analysis of the relevant literature data 
on the application of online big data in education from 2013 to 2022, the following 
conclusions are drawn: 

Associated study audiences focus on keywords "colleges and universities"and "col-
lege students". These two keywords has been mentioned 37 and 35 times in papers on 
the application of big data in the field of education, respectively. 

The curriculum for big data applications is also more focused on "ideological and 
political education". Keyword "ideological and political education" has been mentioned 
45 times in papers on the application of big data in the field of education. 

There are also some speculations about the reasons for word frequency formation. 
Regarding the reason why "colleges and universities" and "college students" appear 

relatively frequently in keywords, one is because college students, as high-end social 
knowledge talents, both their acceptance of new things and their adaptability to new 
environments are the top among the educated masses, and big data, as a new thing, is 
also equally suitable for first application in college students, which is the first reason; 
at the same time, the main creator of papers is also students, whether it is the acquisition 
of data or the observation of phenomena, it is concentrated in the corresponding class-
mate groups as well as colleges and universities environments, and the number of re-
lated keywords is naturally reasonable.  

The reason for the relatively high frequency of "ideological and political education" 
in keywords is that big data appears for a relatively short period of time and is an ex-
tremely young technology, which is not applicable in the main and professional courses 
during its trial period, while as a relatively marginal college students compulsory 
course, ideological education is a good subject for trial. 
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5 Conclusion 

For the research, focusing of colleges and universities and college students is still one-
sided, and more big data can be tried to study the application of primary and middle 
school students or teachers. 

Optimizing capital investment structure for field application of big data. As an 
emerging industry, big data is still very promising, and the research trend should not 
present such a fault decline. 

Some achievements have been made in the relevant research of big data in education. 
In the future, researchers still need to pay attention to the research depth and the re-
search on the application of key technologies of big data in education. We should trans-
form the theoretical achievements into practical application by not only focusing on 
ideological and political education, but also penetrating it into more major compulsory 
courses. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If
material is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

38             L. Chen

http://creativecommons.org/licenses/by-nc/4.0/

	Bibliometric Analysis of Big Data Application in Education in China from 2013 to 2022

