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Abstract

Background/purpose. Artificial intelligence (Al) has increasingly
transformed educational assessment through automated grading
systems, adaptive learning technologies, and personalized feedback
mechanisms. The rapid development of generative Al and digital
learning environments has significantly increased scholarly interest
in Al-driven educational assessment. Therefore, this study aimed to
examine the global research trends, thematic structures, and
intellectual development of artificial intelligence in educational
assessment research published between 2020 and 2026.

Materials/methods. This study employed a bibliometric research
design using data obtained from Google Scholar through the
Publish or Perish application. A total of 500 publications related to
Al in educational assessment were collected and analysed. The data
were exported in RIS and CSV formats and analysed using
VOSviewer and Microsoft Excel to identify publication trends,
keyword co-occurrence networks, thematic clusters, and emerging
research patterns.

Results. The findings revealed a substantial increase in
publications concerning Al-driven educational assessment,
particularly after 2023. The bibliometric mapping identified five
major thematic clusters dominated by terms such as artificial
intelligence, adaptive learning, automated grading, personalized
feedback, and machine learning. Overlay visualization further
demonstrated that recent studies increasingly focused on generative
Al, ChatGPT, adaptive learning technologies, and real-time
feedback systems as emerging research trends.

Conclusion. Research on Al in educational assessment has
developed into a rapidly growing and multidisciplinary field
integrating technological, pedagogical, and data-driven educational
perspectives.  Although Al-driven assessment demonstrates
considerable potential in improving efficiency and personalization,
ethical concerns related to fairness, transparency, and human
oversight remain important issues for future educational research
and practice.
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1. Introduction

The rapid advancement of artificial intelligence (Al) has significantly transformed contemporary
educational practices, particularly in teaching, learning, and assessment systems. The integration of
Al technologies into education reflects the broader movement toward digital transformation and
Education 5.0, where intelligent systems increasingly support efficiency, personalisation, and data-
driven decision-making processes. Recent studies highlighted that machine learning (ML), natural
language processing (NLP), computer vision, and large language models (LLMs) are progressively
reshaping educational ecosystems through adaptive learning, automated evaluation, and personalised
instructional support (Ouyang et al., 2023; Wang et al., 2024; Pang et al., 2024; Gnanaprakasam &
Lourdusamy, 2024). The expansion of online and hybrid learning environments has further
accelerated the adoption of Al-driven educational technologies that can support large-scale and
diverse student populations efficiently (Huang et al., 2023; Nazari et al., 2021; Sutrisno, 2024).

Among various educational domains, assessment has become one of the most rapidly evolving
areas influenced by Al integration. Traditional assessment practices that rely heavily on manual
grading and subjective judgement are increasingly viewed as insufficient for addressing
contemporary educational demands. Previous studies consistently reported that Al-driven assessment
systems improve grading efficiency, consistency, scalability, and objectivity while reducing educator
workload and minimising human bias in evaluation processes (Gonzalez-Calatayud et al., 2021;
Ouyang et al., 2023; Kooli & Yusuf, 2024; Messer et al., 2024). Al technologies are now widely
implemented in automated essay grading, intelligent tutoring systems, adaptive learning platforms,
and personalised feedback systems that facilitate more responsive and continuous assessment
practices (Bulut et al., 2024; Lyanda et al., 2024; Hammad et al., 2024; Tahir et al., 2024).

The growing implementation of Al in educational assessment has generated substantial optimism
regarding the future of more adaptive and learner-centred evaluation systems. Automated grading
technologies enable institutions to process extensive volumes of student work more efficiently while
maintaining relatively consistent grading standards (Mahamuni et al., 2024; Abuodha & Kipkebut,
2024; Lee, 2023). In addition, adaptive learning systems and Al-supported feedback mechanisms
provide real-time and personalised feedback that may strengthen learner engagement, self-regulated
learning, and academic achievement (Huang & te Winkel, 2022; Hooda et al., 2022; Saini et al.,
2024). These developments indicate that Al-driven assessment is not merely a technological
innovation but also a pedagogical transformation capable of reshaping how learning performance is
evaluated and supported.

Despite its transformative potential, Al integration in educational assessment remains
accompanied by critical challenges and ethical concerns. Several scholars argued that Al-based
assessment systems continue to face limitations related to contextual understanding, interpretability,
fairness, and adaptability, particularly in subjective and creative forms of assessment (Memarian &
Doleck, 2024; Lin et al., 2022; Pang et al., 2024). Concerns regarding algorithmic bias, data privacy,
security, and overreliance on automated systems have also become major issues within Al-driven
educational environments (Gamage et al., 2023; Chaudhry & Kazim, 2021; Sghir et al., 2023).
Consequently, many researchers emphasised that Al should complement rather than replace human
educators, as pedagogical judgement, empathy, and contextual interpretation remain essential
components of educational assessment (Kooli & Yusuf, 2024; Saini et al., 2024; Gnanaprakasam &
Lourdusamy, 2024).

The increasing scholarly interest in Al-driven educational assessment has produced a rapidly
expanding body of literature across diverse educational contexts. Existing studies primarily focused
on systematic reviews, empirical investigations, and conceptual discussions concerning automated
grading, personalised feedback, adaptive learning, and ethical implications of Al integration in
education. For instance, Deepshikha (2026) highlighted both the opportunities and implementation
challenges of Al-driven grading and personalised feedback systems in higher education. However,
despite the growing number of publications, limited studies have systematically examined the
intellectual structure and global development trends within this research field. Existing literature
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largely overlooks publication growth, collaboration networks, influential authors, and emerging
thematic patterns that shape the evolution of Al-driven educational assessment research.

Therefore, this study aims to conduct a bibliometric mapping of research trends on artificial
intelligence in educational assessment published between 2020 and 2026. Through the analysis of
publication trends, citation structures, and keyword co-occurrence networks, this study seeks to
provide a comprehensive overview of the global research landscape concerning Al-driven educational
assessment. The findings are expected to identify influential research themes, emerging trends, and
potential future directions that may contribute to the advancement of more effective, equitable, and
innovative assessment practices in education.

2. Literature Review

Artificial intelligence (Al) has increasingly transformed educational assessment through the
integration of machine learning (ML), natural language processing (NLP), computer vision, and
adaptive learning technologies. Al-driven assessment systems are widely utilised to automate grading
processes, generate personalised feedback, and support adaptive learning environments that enhance
efficiency, scalability, and consistency in educational evaluation (Ouyang et al., 2023; Gonzalez-
Calatayud et al., 2021; Kooli & Yusuf, 2024; Pang et al., 2024). In addition, Al-supported assessment
technologies enable real-time feedback and personalised learning experiences that may strengthen
learner engagement, self-regulated learning, and academic achievement (Huang & te Winkel, 2022;
Hooda et al., 2022; Saini et al., 2024). These developments indicate that Al-driven educational
assessment represents not only technological innovation but also a pedagogical transformation toward
more learner-centred and data-driven assessment practices.

Despite its growing implementation, Al-driven educational assessment remains accompanied by
several critical challenges and ethical concerns. Previous studies highlighted issues related to
algorithmic bias, fairness, transparency, interpretability, and data privacy within Al-supported
educational environments (Memarian & Doleck, 2024; Lin et al., 2022; Gamage et al., 2023).
Scholars further argued that Al technologies should complement rather than replace human educators
because pedagogical judgement, empathy, and contextual interpretation remain essential elements of
assessment processes (Gnanaprakasam & Lourdusamy, 2024; Kooli & Yusuf, 2024; Saini et al.,
2024). Consequently, research concerning Al-driven educational assessment continues to expand
rapidly across various educational contexts and disciplinary perspectives.

Table 1 presents several previous studies related to artificial intelligence in educational
assessment and educational technology research. The table indicates that most previous studies
focused on systematic reviews, conceptual discussions, and implementation studies, while limited
attention has been devoted to bibliometric mapping studies specifically examining Al-driven
educational assessment research. Therefore, the present study seeks to fill this gap by providing a
comprehensive bibliometric mapping of research trends on artificial intelligence in educational
assessment from 2020 to 2026.

Table 1. Research on artificial intelligence in educational assessment.

No Title Reference

1 A Systematic Review on the Future of Educational Assessment: Al- Deepshikha
Driven Grading and Personalised Feedback in Higher Education (2026)

2 Artificial Intelligence in Education: A Bibliometric Analysis of Global =~ Ouyang et al.
Research Trends (2023)

3 AI-Driven Educational Assessment Systems and Adaptive Learning Gnanaprakasam
Technologies & Lourdusamy

(2024)

4  Bibliometric Mapping of Educational Technology Research: Trends and Wang et al.
Future Directions (2024)
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No Title Reference
5  Evaluation of assessment projects in English language education: A Oya et al. (2024)
bibliometric review
3. Methodology

3.1 Research Design

This study employed a bibliometric research design to examine the development and research
trends of artificial intelligence (Al) in educational assessment from 2020 to 2026. Bibliometric
analysis is widely used to identify publication trends, influential authors, collaboration networks,
citation patterns, and thematic structures within a particular research field. The method enables
researchers to systematically map the intellectual landscape and emerging themes of scientific
publications through quantitative and visual analysis. In this study, bibliometric mapping was
conducted to explore the evolution and conceptual structure of Al-driven educational assessment
research.

3.2 Data Source

The data used in this study were obtained from Google Scholar through the Publish or Perish
(PoP) application. Google Scholar was selected because it provides broad coverage of scholarly
publications across journals, conference proceedings, books, and other academic sources. The data
collection focused on publications related to artificial intelligence in educational assessment
published between 2020 and 2026. The search process used several keywords and phrases, including
“artificial intelligence”, “Al”, “educational assessment”, “automated grading”, “adaptive learning”,
and “personalized feedback”. A total of 500 publications were retrieved and exported in RIS and CSV

formats for further analysis.
3.3 Data Collection Procedure

The data collection process began by identifying relevant keywords associated with Al-driven
educational assessment research. Searches were conducted through Publish or Perish using Google
Scholar as the primary database source. The retrieved publications were then screened based on
relevance to the research topic, publication period, and document completeness. Duplicate and
irrelevant records were excluded to ensure data consistency and relevance. Subsequently, the selected
dataset was exported in RIS format for bibliometric mapping and CSV format for descriptive analysis.

3.4 Data Analysis

The collected data were analysed using VOSviewer and Microsoft Excel. VOSviewer was
utilised to visualise co-occurrence networks, keyword relationships, thematic clusters, and research
trends within Al-driven educational assessment studies. Meanwhile, Microsoft Excel was used to
organise publication data and analyse publication trends descriptively. The bibliometric analysis
focused on publication growth, keyword co-occurrence, thematic mapping, and emerging research
trends to provide a comprehensive overview of the development of artificial intelligence research in
educational assessment.

4. Results
4.1. Al in Educational Assessment 2020-2026

Figure 1 presents the publication trend of research on artificial intelligence in educational
assessment from 2020 to 2026. The findings indicate a substantial increase in scholarly publications
over the observed period. Research publications remained relatively limited between 2020 and 2022,
with only gradual growth recorded during the early years. However, a significant increase began to
emerge in 2023, followed by a sharp rise in 2024, which reached the highest number of publications
with 200 documents.

Although the number of publications slightly decreased in 2025, the research output remained
considerably high compared to previous years, indicating sustained scholarly interest in Al-driven
educational assessment. Meanwhile, publications in 2026 showed a lower frequency because the data



Ramdhani & Wibowo | 5

collection process was conducted before the completion of the publication year. Overall, the trend
demonstrates that research concerning artificial intelligence in educational assessment has
experienced rapid growth, particularly following the expansion of digital learning environments and
Al-based educational technologies in recent years

Table 1. Annual report research on “Al in educational assessment”.

No Years Documents Percentages
1 2020 4 0,80%
2 2021 7 1,40%
3 2022 15 3,00%
4 2023 69 13,80%
5 2024 200 40,00%
6 2025 188 37,60%
7 2026 17 3,40%
Total 500 100%
Source: Research Data (2026)
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Figure 1. Annual report of publications
4.2. Most Influential and Highly Cited Publications

Table 2 presents the most influential and highly cited publications related to artificial intelligence
in educational assessment. The findings indicate that studies discussing Al-driven grading systems,
personalised feedback mechanisms, adaptive learning platforms, and intelligent tutoring systems
received substantial scholarly attention. Highly cited publications generally focused on the
transformative potential of Al technologies in improving assessment efficiency, scalability,
consistency, and learner engagement within digital learning environments.

Among the dominant themes identified in the highly cited publications were automated essay
grading, adaptive feedback systems, machine learning integration, and ethical concerns related to Al
implementation in education. Several influential studies also highlighted the growing role of Al
technologies in supporting personalised learning experiences and data-driven educational decision-
making processes. Overall, the citation patterns demonstrate that Al-driven educational assessment
has emerged as an increasingly significant and rapidly developing research area within contemporary
educational technology studies.
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Table 3. Most cited articles on Al in educational assessment.

No Cites Title Year Cites Per Reference
Year

1 5000 Education in the era of generative artificial 2023 1666.67 Baidoo-Anu &
intelligence (Al): Understanding the Ansah (2023)
potential benefits of ChatGPT in promoting
teaching and learning

2 3368 ChatGPT: Bullshit spewer or the end of 2023 1122.67 Rudolph et al.
traditional assessments in higher education? (2023)

3 2970 Attificial intelligence in higher education: 2023  990.00.00 Crompton &
the state of the field Burke (2023)

4 1354 The impact of artificial intelligence on 2021 270.80 Seo et al. (2021)
learner—instructor interaction in online
learning

5 1136 A meta systematic review of artificial 2024 568.00.00 Bond et al.
intelligence in higher education: A call for (2024)
increased ethics, collaboration, and rigour

6 1032 The role of ChatGPT in higher education: 2023 344.00.00 Rasul et al.
Benefits, challenges, and future research (2023)
directions

7 978  Artificial intelligence innovation in 2020 163.00.00 Guan et al.
education: A twenty-year data-driven (2020)
historical analysis

8 813 A review on artificial intelligence in 2021 162.60 Huang et al.
education (2021)

9 801  Exploring the potential of artificial 2023 267.00.00 Owan et al.
intelligence tools in educational (2023)
measurement and assessment

10 765  The application of Al technologies in STEM 2022 191.25.00 Xu & Ouyang
education: a systematic review from 2011 to (2022)

2021

11 735  Exploring artificial intelligence in academic 2023 245.00.00 Malik et al.
essay: higher education student's perspective (2023)

12 719  Role of Al in Education 2023  239.67 Harry &

Sayudin (2023)

13 555 Integration of artificial intelligence 2023 185.00.00 Ouyang et al.
performance prediction and learning (2023)
analytics to improve student learning in
online engineering course

14 541  Artificial intelligence applications in Latin 2022 135.25.00 Salas-Pilco &
American higher education: a systematic Yang (2022)
review

15 528 A scoping review on how generative 2024 264.00.00 Xiaetal. (2024)

artificial intelligence transforms assessment
in higher education
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No Cites Title Year Cites Per Reference
Year

16 461  Artificial intelligence in healthcare and 2023 153.67 Dave & Patel
education (2023)

17 455  Revolutionizing education through Al: a 2024 227.50.00 Onesi-Ozigagun
comprehensive review of enhancing learning & Ololade
experiences (2024)

18 412  Roles and research trends of artificial 2022 103.00.00 Chuetal.
intelligence in higher education: A (2022)
systematic review of the top 50 most-cited
articles

19 379  Artificial intelligence in foreign language 2022 94.75 Schmidt &
learning and teaching: a CALL for Strasser (2022)
intelligent practice

20 340  Affordances and challenges of artificial 2024 170.00.00 Crompton et al.
intelligence in K-12 education: A systematic (2024)
review
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Figure 2. Network visualization based on co-occurrence of terms.
4.3. Visualization of Research Data Mapping of Al in Educational Assessment

Figure 2 presents the network visualization based on the co-occurrence of terms related to
artificial intelligence in educational assessment generated using VOSviewer. The minimum number
of occurrences of a term was set at 10. Of the 1,901 identified terms, 68 terms met the threshold
requirement. Subsequently, a relevance score was calculated for each term, and the 60% most relevant
terms were automatically selected by the system, resulting in 41 interconnected terms included in the
final visualization.

As illustrated in Figure 2, the co-occurrence network demonstrates a structured relationship
among research themes and produced five major clusters consisting of 41 interconnected items. The
network visualization indicates that research on Al-driven educational assessment has developed
through interconnected technological, pedagogical, and adaptive learning perspectives. Several
dominant terms, including artificial intelligence, adaptive learning, automated grading, personalized
feedback, and machine learning, appeared as central nodes within the network, indicating their strong
relevance and frequent occurrence within the analysed publications.
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The first cluster (red), consisting of 11 items, includes adaptive learning experience, artificial
intelligence, automated grading system, benefit, challenge, ChatGPT, comprehensive review, instant
feedback, literature opportunity, and review. This cluster primarily reflects discussions concerning
the opportunities, challenges, and emerging applications of Al technologies within educational
assessment contexts.

The second cluster (green), comprising 11 items, includes adaptive learning technology,
automated grading, effectiveness, era, generative Al, generative artificial intelligence, literature
review, paper, personalized feedback, potential, and strategic. This cluster indicates the growing
scholarly interest in generative Al technologies and their strategic implementation in educational
assessment and feedback systems.

The third cluster (blue), consisting of 9 items, includes adaptive learning environment, adaptive
learning platform, Al tool, data, grade, immediate feedback, implication, outcome, and teacher. This
cluster highlights the integration of Al-supported tools and adaptive learning environments in
facilitating assessment processes and improving learning outcomes.

The fourth cluster (yellow), consisting of 7 items, includes Al technology, example, learner,
machine learning, research, support, and systematic literature review. This cluster mainly represents
studies focusing on Al technologies, machine learning applications, and research developments
within educational contexts.

The fifth cluster (purple), consisting of 3 items, includes adaptive learning system, intelligence
tutoring system, and real-time feedback. This cluster reflects research concerning intelligent tutoring
systems and adaptive feedback mechanisms designed to support responsive and personalised
educational assessment practices.

The overlay visualization presented in Figure 3 demonstrates the temporal development of
research themes in Al-driven educational assessment. The visualization indicates that recent studies
increasingly focused on topics related to generative Al, ChatGPT, personalized feedback, and
adaptive learning technologies. These findings suggest that the integration of emerging Al
technologies into educational assessment has become a growing research trend in recent years.
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Figure 3. Overlay visualization based on co-occurrence of terms.

Furthermore, the density visualization shown in Figure 4 illustrates the concentration and
frequency of term occurrences within the research network. Terms displayed in brighter colours
represent topics with higher occurrence frequencies and stronger relationships within the dataset. The
density map indicates that artificial intelligence, adaptive learning, automated grading, and
personalized feedback emerged as the most dominant and intensively studied themes in Al-driven
educational assessment research.
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Figure 4. Density visualization based on the co-occurrence of terms.

5. Discussion

The findings of this study indicate that research concerning artificial intelligence (Al) in
educational assessment has experienced substantial growth between 2020 and 2026, particularly after
2023. The sharp increase in publication trends reflects the growing global interest in integrating Al
technologies into educational practices, especially within digital and adaptive learning environments.
This finding aligns with previous studies that highlighted the rapid expansion of Al applications in
education following the development of generative Al, machine learning technologies, and online
learning systems (Ouyang et al., 2023; Wang et al., 2024; Pang et al., 2024). The increasing research
intensity also demonstrates that Al-driven educational assessment has evolved into one of the most
prominent research areas within educational technology studies.

The bibliometric mapping further revealed that terms such as artificial intelligence, adaptive
learning, automated grading, personalized feedback, and machine learning emerged as dominant and
highly interconnected themes within the research network. These findings indicate that current
research trends increasingly focus on the utilisation of intelligent technologies to improve assessment
efficiency, responsiveness, and learner-centred educational practices. Previous studies similarly
reported that Al-supported assessment systems can facilitate automated grading, adaptive feedback,
and real-time learning analytics that support personalised learning experiences and continuous
assessment processes (Huang & te Winkel, 2022; Hooda et al., 2022; Saini et al., 2024).
Consequently, Al technologies are no longer viewed merely as supporting tools but as transformative
components capable of reshaping assessment practices within modern education.

Another important finding concerns the emergence of generative Al and ChatGPT as
increasingly visible terms within the overlay visualization. This trend suggests that recent studies
have shifted toward exploring the potential of generative Al technologies in providing automated
feedback, adaptive instructional support, and intelligent tutoring systems. The growing attention
toward generative Al reflects broader educational transformations influenced by the rapid
development of large language models and conversational Al technologies. Similar findings were
reported in previous studies that emphasised the transformative potential of generative Al in
improving learning interaction, feedback quality, and assessment flexibility within digital learning
environments (Gnanaprakasam & Lourdusamy, 2024; Pang et al., 2024; Ouyang et al., 2023).

Despite the promising developments identified in this study, the findings also demonstrate that
research concerning Al-driven educational assessment remains strongly associated with ethical and
pedagogical concerns. Several clusters highlighted issues related to challenge, support, and
implication, indicating ongoing debates regarding fairness, transparency, algorithmic bias, and
excessive dependence on automated systems. Previous scholars argued that although Al technologies
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improve efficiency and scalability, human oversight remains essential to ensure contextual
interpretation, empathy, and pedagogical appropriateness within assessment processes (Lin et al.,
2022; Gamage et al., 2023; Kooli & Yusuf, 2024). Therefore, the future development of Al-driven
educational assessment should balance technological innovation with ethical responsibility and
human-centred educational values.

Overall, the findings of this study demonstrate that Al-driven educational assessment research
has developed into a multidisciplinary and rapidly evolving field integrating technological,
pedagogical, and data-driven educational perspectives. The bibliometric patterns identified in this
study provide important insights regarding dominant research themes, emerging trends, and future
research directions within Al-supported educational assessment. Furthermore, the findings contribute
to the growing literature by providing a comprehensive overview of the intellectual structure and
global development trends of Al in educational assessment research during the 2020-2026 period.

6. Conclusion

This study revealed that research on artificial intelligence (AI) in educational assessment
experienced significant growth during the 2020-2026 period, particularly following the expansion of
digital learning environments and generative Al technologies. The bibliometric mapping identified
several dominant themes, including artificial intelligence, adaptive learning, automated grading,
personalized feedback, and machine learning, indicating the increasing integration of intelligent
technologies within contemporary educational assessment practices. The findings also demonstrated
that recent studies increasingly focus on generative Al, ChatGPT, adaptive learning systems, and real-
time feedback mechanisms as emerging research trends. Despite the growing potential of Al-driven
assessment systems, ethical concerns related to fairness, transparency, and human oversight remain
important challenges requiring further scholarly attention. Overall, this study provides a
comprehensive overview of the intellectual structure and research development trends of Al in
educational assessment and offers valuable insights for future research and educational practice.

7. Suggestion

Based on the findings of this study, future researchers are encouraged to conduct more
comprehensive investigations concerning the implementation and effectiveness of artificial
intelligence (Al) in various educational assessment contexts, particularly related to generative Al,
adaptive learning systems, and real-time feedback technologies. Further studies may also explore
ethical issues such as algorithmic bias, transparency, fairness, and data privacy to support the
responsible integration of Al in education. In addition, educational institutions and policymakers are
recommended to develop balanced Al-based assessment frameworks that combine technological
innovation with human pedagogical judgement to ensure more effective, equitable, and learner-
centred assessment practices.
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