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ABSTRACT: The massive use of digital learning platforms and Al in education has generated large quantities of data
on teacher and student information, online interactions, and teaching and learning practices. This data can be collected,
analyzed, and interpreted to improve educational outcomes. Following the interest and attention in this topic, numerous
research studies have been conducted to gain a better understanding in this area. Thus, the purpose of this study is to
summarize the literature on datafication in education from 2020 to 2024 and to explore the key terms related to its influence
on educational practices, and its potential future implications. The method used in this study is a bibliometric analysis. A
total of 200 articles were found in Google Scholar through a search using the keywords "datafication in education."The study
found that research on datafication in education has grown significantly in recent years. Initially focused on technological
aspects, the research has shifted towards practical applications and critical perspectives. Key themes identified include data
literacy, Al and the ethical implications of data use in education. As an implication of this study, this overview aims to
assist future research by enriching and expanding the scope of research and encouraging progress in related disciplines.
This will contribute to a fuller understanding of the potential benefits and risks of datafication in transforming education.
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INTRODUCTION

Datafication, the large-scale collection, analysis, and interpretation of data, has become a defining feature
of the modern world, impacting numerous sectors, including education. This trend, particularly relevant in the
context of "Education 5.0," presents both opportunities and challenges for teaching and learning (Williamson et al.,
2020). In educational settings, datafication encompasses a vast array of information, from student performance and
learning behaviors to social interactions within online platforms and digital learning environments (Perrotta and
Selwyn, 2020; Hooper et al., 2022; Pangrazio et al., 2023). Proponents believe this data offers valuable insights
into student engagement, learning patterns, and academic performance, potentially even enabling predictions of
future success (Eynon, 2022). It is important to highlight the crucial role of educators’ understanding of data use,
as it shapes how results are interpreted, informs teaching practices, and ultimately influences student progress
(Mills et al., 2021; Howard et al., 2022). Datafication has the potential to fuel various educational advancements
(Crompton et al., 2024; Vezzoli et al., 2020), including automated interventions (Hansen and Komljenovic, 2023),
personalized learning experiences (Witzenberger and Gulson, 2021), and predictive analytics to guide student
progress (Selwyn et al., 2023).

However, alongside these promising applications, datafication in education raises critical questions about
privacy, equity, and potential unintended consequences. Responsible and ethical data use is paramount to ensure
that all students benefit from this trend while safeguarding their privacy and well-being (Stoilova et al., 2021;
Nottingham et al., 2022). Previous studies (Kizilcec and Lee, 2022; Baker and Hawn, 2022) raise concerns
regarding the fairness of algorithmic predictions, urging scrutiny of measurement processes, model learning, and
actions taken, to identify and mitigate potential bias and discrimination (Helsper, 2022). The potential impact of
algorithmic bias on different student demographics (Robinson, 2020), and the entities involved in creating and
implementing these algorithms in educational settings require further investigation (Kordzadeh and Ghasemaghaei,
2022).

The previous researches reveal key areas of datafication in education such as educational practices, legal
frameworks, and data governance (Erstad et al., 2023), the effectiveness of data mining algorithms, and the role of
student data in predicting academic success (Admiraal et al., 2020; Camacho et al., 2020) data-driven learning
potential for personalized learning and improved outcomes (Yunita et al., 2021), data privacy, and the ethical
implications of Al in education (Williamson et al., 2023). Furthermore, studies highlight the limitations of current
data governance frameworks and emphasize the need for more equitable approaches to data use in education
(Hillman, 2023). These findings underscore the importance of ongoing research to address the challenges and
opportunities presented by datafication in education, ensuring that data is used responsibly and ethically to improve
learning outcomes for all students (Sefton-Green and Pangrazio, 2022).

Referring to these findings, the novelty of the current research is not only to confirm and expand upon the
insights from previous studies but also to provide a valuable roadmap for future research on datafication in education
using a bibliometric approach. This study aims to summarize the literature on datafication in education from 2020
to 2024 utilizing a bibliometric analysis and to explore the key terms related to its influence on educational practices,
and its potential future implications. The results of this study are expected to be useful as a comprehensive overview
in assisting new research to gain a deeper understanding of the current state, challenges, and opportunities on
datafication in education.

METHODS

This research was carried out using a bibliometric analysis method. Bibliometric analysis is a quantitative
method that applies mathematical and statistical tools to evaluate the inter-relationships and impacts of publications,
authors, institutions, and countries in a specific research area. Precisely, this type of analysis enables the researcher
to identify and display previous research findings (Muhammad et al., 2022) figure out the latest trend related to a
certain research topic (Muhammad et al., 2022), and measures the relationship between the keywords, the authors,
the countries, and the number of citations in a related article that has been published. The data were collected
from the Google Scholars database using Perish or Publish software using “datafication in education” keywords.
There were 200 articles found in the last 5 years (2020-2024). Then, the available data is then stored in CSV and
RIS formats, which are later analyzed using Vosviewer. Moreover, to get more solid information related to the
correlation of the data, network analysis was carried out through data clustering and visualization (Susilowati et al.,
2024; Huang et al., 2022; Oyewola and Dada, 2022).
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FINDINGS AND DISCUSSION

Datafication in Education Trends in the last 5 years

The results of database exploration using the “datafication in education” keywords at intervals of five years
(2020-2024) from the Google Scholar database are presented in Table 1. The data has been screened based on
the article title, abstract, and keywords in the literature to represent datafication in education research trends. The
data revealed that in the last five years, 200 papers related to datafication in education published with over 8,000
citations, indicating a relatively productive field. The average paper received 40.55 citations, and the h-index of 43
suggests a significant portion of papers have been highly cited. The g-index of 87 provides a more nuanced view of
research productivity, indicating a larger cumulative impact. The half-life of citations is 31 years, meaning half of a
paper’s citations will occur within that timeframe. The hA-index of 22 suggests that individual authors have also

made significant contributions to the field of datafication in education research. Following these findings, the data

have been sorted from the most to the less cited paper. The top 10 most cited articles are identified in Table 2.

Table 1. Data Matrix Citation

Matrix Data Results
Keywords Datafication in Education
Publication years: 2020 -2024
Citation years: 5 (2020-2025)
Papers: 200
Citations; 8110
Cites/years: 1622.00
Cites/papers: 40.55
Citesjauthors: 3787.15
Papersjauthor: 121.51
Authors/paper: 2.17
h-Index: 43
g-index: 87
hl-normal: 31
hl annual: 6.20
hA-index: 22

Table 2. Top 10 Articles

Year Author Title Publication Cite
B Williamson, R Eynon, Pandemic politics, pedagogies and practices: digital tech- Learning, media and 1472
J Potter nologies and distance education during the coronavirus emer-  technology
gency
M Teras, J Suoranta, H  Post-Covid-19 education and education technology ’solu-  Science and Education 825
Teréds, M Curcher tionism’: A seller’s market
N Selwyn, T Hillman, R What’s next for Ed-Tech? Critical hopes and concerns for Learning, Media and 330
Eynon, G Ferreira. .. the 2020s Technology
B Williamson, S Bayne, The datafication of teaching in Higher Education: critical = Teaching in Higher Ed- 322
S Shay issues and perspectives ucation
2020
J Manolev, A Sullivan, The datafication of discipline: ClassDojo, surveillance and a  The Datafication of Ed- 292
R Slee performative classroom culture ucation
J Knox, B Williamson, Machine behaviourism: Future visions of ’learnification’and  Learning, Media and 263
S Bayne “datafication’across humans and digital technologies Technology
A Bradbury Datafied at four: The role of data in the ’schoolification’of = The Datafication of Ed- 183
early childhood education in England ucation
B Williamson, N Piatto-  Objectivity as standardization in data-scientific education  The Datafication of Ed- 130
eva policy, technology and governance ucation
JE Raffaghelli, B Stew- Centering complexity in 'educators’ data literacy’to support  Teaching in Higher Ed- 125
art future practices in faculty development: A systematic review  ucation
of the literature
Exploring the impact of Artificial Intelligence and robots on ~ Journal of Educational 208
2021  AM Cox higher education through literature-based design fictions Technology in Higher

Education
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Figure 1 shows the trends of annual paper publication related to Datafication in Education from 2020-2024.
The graph illustrates a fluctuating pattern, with an initial peak of 45 publications in 2020 followed by a decline to
34 publications in 2021. Subsequently, there’s a gradual increase, reaching 36 publications in 2022, 40 in 2023,
and 41 in 2024. This suggests that while the initial enthusiasm for the topic may have seen a slight dip, research
interest in "Datafication in Education" has steadily grown over the past few years.
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Figure 1. Annual Paper Publication

Datafication in Education in Literatures Visualisation

A visual representation of the interconnectedness of concepts surrounding datafication in education presented
in Figure 2. The network illustrates how various themes and ideas are linked, revealing key clusters such as
datafication process, benefit and opportunities, critical and societal perspectives, data literacy and early childhood
education, algorithms and artificial intelligence, evaluation and policy, and critique. Then, the keywords representing
these clusters are presented in Table 3.
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Figure 2. Network Visualization
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Table 3. Keywords That Represent Each Cluster

No. Cluster Elements

1. Cluster 1 (11 items)  Datafication process, disruption, educational data, educational process, future research, information,
insight, platformization, teacher accountability, theory, trust

2. Cluster 2 (11 items)  Benefit, data doppelganger, datafied society, digital tool, educational response, exploration, opportunity,
profile, researcher, social justice, student life

3. Cluster 3 (10items) Assessment, consequence, critique, datafied school, dataveillance, digital data, education technology,
management,school data,schooling

4. Cluster 4 (8 items)  Complexity,data activism,data literacy,early childhood education, educational space, gap, narrative,
systematic review

5. Cluster 5 (7 items)  Alghorithms, artificial intelligence shape policy, competitiveness, datafication solidify market, early
years education, education sector, university

6. Cluster 6 (6 items)  Algorithms, artificial intelligence,automation, calculation,expansion, potential

7. Cluster 7 (S items)  Evaluation, evaluation policy, paper investigates datafication, performativity, quality assurance

8. Cluster 8 (5 items)  Big data, critical perspective, digital transformation, digitization, media education

9. Cluster 9 (4 items)  Inequality, negative effect, perception, privacy

10.  Cluster 10 (2 items)  Algorithmic automation, transformation

The datafication process (cluster 1) centers around the collection and analysis of educational data (Roslan
and Chen, 2022; Admiraal et al., 2020; Camacho et al., 2020). The ‘benefits and opportunities’ cluster (cluster 2)
highlights the potential positive outcomes of datafication (Yunita et al., 2021). The ‘critical and societal perspectives’
cluster (cluster 3, 8, dan 9) underscores concerns about potential downsides and societal implications (Hillman,
2023). The ‘data literacy and early childhood ducation’ cluster (cluster 4 dan 5) emphasizes the importance of data
literacy skills from an early age. The ‘algorithms and artificial intelligence’ cluster (5, 6, dan 10) highlights the
increasing role of Al in education, raising concerns about equity and fairness Williamson (2023).

The ‘evaluation and policy’ cluster (cluster 7) suggests that datafication is being used to inform and improve
educational policies (Erstad et al., 2023). These clusters are interconnected, with ‘data literacy’ acting as a bridge
between technology and education, and ‘digitization’ enabling data collection and analysis (Mills et al., 2021;
Hansen and Komljenovic, 2023). ‘Algorithms and Artificial Intelligence’ are linked to various clusters, highlighting
their significant influence. ‘Critique’ connects to multiple clusters, reflecting the growing awareness of the potential
downsides of datafication in education (Kordzadeh and Ghasemaghaei, 2022). This interconnectedness underscores
the complex interplay between technological advancements, educational applications, and critical perspectives in
shaping the framework of datafication in the education sector.
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Figure 3. Overlay Visualization
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Next, Figure 3 illustrates a dynamic evolution of key topics and themes in the literature on datafication in
education from 2020 to 2024. Initially (2020), the focus was on understanding the technological underpinnings
of datafication, with terms like ‘data literacy’, ‘digitization’, and ‘big data’ dominating the early discourse. Over
time, the focus shifted towards the practical applications of datafication in education, with terms like ‘educational
process’, ‘future research’, and ‘educational response’ gaining prominence, a critical perspective emerged, with
terms like ‘critique’, ‘consequence’, and ‘inequality’ becoming more prominent, reflecting growing concerns about
the potential downsides and societal implications of datafication in education. The brighter the year color in the
overlay visualization, the more recent the research publication is (Finandhita et al., 2022; Indriyanti et al., 2023;
Soegoto et al., 2022; Dewantara, 2024). It affirms that topic such as Al and algorithms, the benefits and challenges
in education sector is likely remaining an ongoing discussion among researchers in the near future.
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Figure 4. Density Visualization

Finally Figure 4 reveals areas of high and low research activity within the domain of datafication in education.
The dimmer areas suggest that these topics are relatively less explored in the literature (Al) (Al Husaeni and
Nandiyanto, 2022; Ginting, 2023; Lesmana and Rifaldi, 2023; Ria and Susilowati, 2023). For example, areas
surrounding terms like ‘early childhood education, dataveillance,” and some aspects of ‘critical and societal
perspectives’ might indicate that research on these specific topics within the broader context of datafication in
education is still emerging.

Conversely, brightly colored areas indicate that these topics are frequently analyzed in the literature. For
instance, the cluster around ‘data literacy, digitization, big data, and artificial intelligence’ suggests that the
technological aspects of datafication are extensively researched. Similarly, the cluster around ‘educational process’
and ‘future research indicates that the application of datafication in educational settings is a well-explored area.
Therefore, it suggests that topics that are rarely researched can be correlated with topics that have been widely
researched to obtain updates in the research, which means an opportunity for updated research by taking on these
topics.

To sum up, the finding of this study aligns with previous studies that have investigated key aspects of
datafication in education, including how data is used in teaching, the legal and regulatory landscape, and how
data is managed within educational institutions Erstad et al. (2023). Similar to earlier research, this study also
highlights concerns about the privacy of student data, the potential ethical issues arising from the use of Al in
education (Williamson et al., 2023), and the shortcomings of current systems for governing the use of student data
(Hillman, 2023). Furthermore, these findings support the conclusions of previous studies that have explored the
potential of data-driven approaches to personalize learning and improve educational outcomes for students (Yunita
et al., 2021). Future research on datafication in education should prioritize addressing research gaps, particularly in
under-explored areas like early childhood education, the societal implications of dataveillance, data literacy skills,
data-driven decisions-making, and the ethical and equity implications of Al in education.
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CONCLUSION

This study has summarized and analyzed the development, key areas and trends of datafication in education
research from 2020 to 2024 through bibliometric analysis. Datafication in education is a burgeoning field with
significant impact, evidenced by substantial research output and a high citation rate. While initially focused on
technological underpinnings, the field is dynamically evolving, incorporating critical perspectives and emphasizing
practical applications yet there is limited discussion in particular areas like early childhood education and the
societal implications of dataveillance. Given the increasing role of data in education, fostering data literacy
is crucial, and careful consideration must be given to the ethical and societal implications, including concerns
about privacy, equity, and fairness. Ultimately, datafication has the potential to revolutionize education, but its
implementation requires a balanced approach that maximizes benefits while mitigating risks. Moreover, the
implications of the findings in this study benefit future research since it presents an overview of the key area
and research topic development related to datafication in education. Thus, it is recommended for future research
to conduct longitudinal studies, qualitative research, interdisciplinary collaboration, and a focus on developing
evidence-based policies and engaging the public in shaping the future of datafication in education.
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