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Abstract: The rapid advancement of artificial intelligence (AI) technologies has significantly 

transformed research methodologies in multiple scientific fields, including education. This study 

examines the role of artificial intelligence in the development and efficiency of contemporary 

educational research, from an innovation-oriented economic perspective. The study analyzes how AI-

based tools contribute to data collection and processing, pattern identification and evidence-based 

decision-making. At the same time, we aim to highlight the economic implications of adopting AI in 

educational research, with a focus on efficiency gains, optimizing resource use and increasing research 

productivity. Through an analysis of recent scientific literature and a perspective on the development 
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of the field, the main research directions, dominant themes and emerging trends associated with the 

integration of AI in educational research are highlighted. The results suggest that artificial intelligence 

can act as a strategic catalyst for improving the speed, analytical capacity and impact of research, while 

supporting the development of data-based educational policies. However, the potential benefits are 

accompanied by methodological, ethical and organizational challenges related to data quality, 

algorithmic bias, data protection, transparency, explainability and academic integrity. Therefore, the use 

of AI in educational research must be grounded in a human-centered approach, in which technology 

complements, rather than replaces, the expertise and scientific responsibility of the researcher. 

Keywords: artificial intelligence; educational research; digital transformation; research productivity; 

educational economics 

 

1. Introduction 

In recent years, the accelerated development of artificial intelligence (AI) has 

become one of the most significant technological transformations with an impact on 

contemporary education and research. The emergence and development of machine 

learning techniques, natural language processing, generative artificial intelligence 

and advanced data analysis have created new opportunities for processing 

increasingly large and complex volumes of educational information and for 

supporting evidence-based approaches in the decision-making process. At the same 

time, the increasing integration of AI in academic and educational environments has 

led to the development of a significant volume of scientific literature dedicated to 

the applications, benefits, limitations and economic, ethical and social implications 

of this technology. 

Educational research occupies a central position in the process of understanding and 

improving educational systems, practices and policies. The increasing availability of 

digital educational data, the diversification of learning environments and the 

complexity of educational processes generate new methodological requirements for 

researchers. In this context, AI-based technologies can facilitate the analysis of large 

data sets, the identification of complex patterns, predictive modeling, automated text 

analysis, and the examination of relationships between different educational 

variables. 

The rapid expansion of scientific publications on artificial intelligence and 

education, however, generates a new challenge: the growing volume and 

fragmentation of the available literature. Research in this field is distributed across 

multiple disciplines, scientific journals, geographical regions, institutions, and 

thematic areas. As a result, identifying the main research trends, influential 
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contributions, emerging topics, collaborative structures, and conceptual relationships 

within this body of knowledge is becoming increasingly difficult through 

conventional narrative approaches alone. 

By applying quantitative techniques to scientific publications and their associated 

metadata, research can reveal patterns of scientific production, citation relationships, 

collaboration networks, and thematic structures within a research field. In particular, 

the analysis of publication and citation trends, co-authorship, institutional and 

international collaboration, keyword co-occurrence, and thematic evolution can 

provide an overview of how a scientific field develops over time. 

Such an approach is particularly relevant for studying the relationship between 

artificial intelligence and educational research, given the rapid expansion, 

interdisciplinary nature, and conceptual diversification of this field. It can contribute 

not only to the quantitative description of scientific production, but also to 

understanding the intellectual and conceptual structure of the field, by identifying 

influential publications and authors, mapping collaboration networks, highlighting 

keyword relationships, and identifying the emergence and evolution of research 

themes. 

Such evidence can support researchers in identifying underexplored areas, help 

institutions understand the dynamics of the field’s development, and contribute to 

the substantiation of future research agendas on the role of artificial intelligence in 

educational research. 

The analysis tracks the evolution of scientific production, citation patterns, leading 

authors, institutions, countries, and journals, as well as the collaborative networks 

and thematic structures identified within the selected corpus of literature. Particular 

attention is paid to identifying dominant and emerging research themes and the 

evolution of the scientific discourse on the integration of artificial intelligence into 

educational research. 

 

2. Literature Review 

Recent literature indicates that artificial intelligence is increasingly transforming 

educational research by expanding researchers’ ability to process large data sets, 

identify complex patterns, and analyze individual and contextual differences in 

learning processes. Early contributions have highlighted the potential of machine 

learning and intelligent systems to transform teaching, learning, and assessment 

processes, as well as educational decision-making. Luckin (2018), for example, 



ISSN: 2821-4374                                                          DIDACTICA DANUBIENSIS 

 125 

highlighted the potential of machine learning to extend human intellectual 

capabilities and contribute to the development of more adaptive educational 

environments. Similarly, Holmes et al. (2019) analyzed the opportunities and 

implications of AI for education, emphasizing both its transformative potential and 

the need to assess its broader educational consequences. 

Artificial intelligence-based methods, including machine learning, predictive 

analytics, and natural language processing, offer the possibility of investigating 

educational phenomena at a scale and level of complexity that are difficult to achieve 

through conventional analytical approaches. Previous research has highlighted the 

potential of AI to support the development of more adaptive and data-driven 

educational systems, while more recent studies have increasingly focused on the 

methodological, institutional, and ethical implications of integrating AI into 

education and educational research (Luckin, 2018; Holmes et al., 2022). 

The emergence of generative artificial intelligence has considerably expanded the 

potential for the use of AI in academic and research activities. Miao & Holmes, 

(2023) highlight the opportunities offered by generative AI for activities such as 

literature exploration, content analysis, information synthesis and supporting 

research activities. At the same time, the use of generative AI raises issues related to 

the reliability of the information produced, source verification, academic integrity, 

transparency and the delimitation of responsibility between automated systems and 

the human researcher. UNESCO also emphasizes the need for a human-centered 

approach and the development of appropriate governance and validation 

mechanisms for the use of AI in education and research. 

The economic dimension of AI adoption has also attracted significant attention in 

the specialized literature. Brynjolfsson and McAfee (2017) argue that the 

development of digital technologies and artificial intelligence can contribute to 

increasing productivity by automating some tasks, augmenting human capabilities 

and improving resource allocation processes. In educational research, these 

productivity gains can be seen in terms of reducing the time required to process data, 

automating repetitive analytical tasks, and increasing the capacity to handle large 

volumes of information. 

However, the potential benefits must be weighed against the costs associated with 

technological infrastructure, software, researcher training, data governance, 

cybersecurity, and quality assurance. Therefore, the economic value of AI in 

educational research cannot be reduced to technological efficiency, but must be 



Vol. 6, no 2/2026                                                           DIDACTICA DANUBIENSIS 

126 

assessed in relation to the totality of resources required for its implementation and 

responsible use. 

From an economic perspective, the literature suggests that the adoption of artificial 

intelligence can generate benefits by increasing productivity, automating processes, 

reducing processing time, improving resource allocation, and, in some contexts, 

reducing operational costs. At the same time, the adoption of AI requires investments 

in technological infrastructure, software, data governance, cybersecurity, and human 

capital development. Consequently, the economic impact of AI should be assessed 

not only in terms of potential cost reductions, but also through indicators such as 

research productivity, resource efficiency, innovation capacity and return on 

investment. 

While previous studies have provided important insights into specific applications 

of AI in education and have mapped certain dimensions of the literature, an 

integrated analysis of the evolution, intellectual structure, collaboration models and 

emerging thematic directions of research on the role of AI in contemporary 

educational research remains necessary. 

Despite the identified benefits, researchers have highlighted concerns related to 

algorithmic bias, data privacy, transparency, explainability and ethical governance. 

These issues highlight the need to develop institutional and normative frameworks 

that enable the responsible implementation of artificial intelligence in educational 

research contexts. 

 

3. Research Objectives 

The main objective of the study is to investigate the contribution of artificial 

intelligence to the development and transformation of contemporary educational 

research and to analyze the economic implications associated with its integration into 

modern educational ecosystems. 

In order to achieve the main objective, the research aims, firstly, to analyze how 

artificial intelligence can contribute to increasing the efficiency and effectiveness of 

educational research processes. Secondly, the study aims to identify the main 

economic benefits associated with the adoption of AI-based technologies. Thirdly, 

the main methodological, ethical, technological and organizational challenges and 

limitations associated with the integration of AI in research activities are analyzed. 

In this context, the first research question was formulated as follows: 
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To what extent and through what mechanisms does artificial intelligence contribute 

to increasing the efficiency and effectiveness of educational research? 

The literature review highlights that artificial intelligence can improve the efficiency 

of educational research processes by automating and accelerating repetitive and 

time-consuming activities. Machine learning algorithms can process large volumes 

of data in a short time, perform classifications and predictions, and identify 

relationships and patterns that would require considerable effort using traditional 

methods alone. 

Natural language processing technologies can also facilitate the analysis of large 

volumes of text, including scientific articles, open-ended responses, interviews, 

institutional documents, and other textual data sources. Therefore, AI can expand the 

ability of researchers to analyze heterogeneous information and identify 

relationships that are not immediately observable by conventional methods. 

In terms of effectiveness, AI can help increase the ability of researchers to identify 

complex patterns and formulate predictions based on data. The use of predictive 

analytics methods can support the identification of factors associated with academic 

performance, school dropout, student engagement, or the effectiveness of certain 

educational interventions. 

Another advantage is the support for the process of reviewing and synthesizing 

scientific literature. AI-based tools can facilitate the identification of relevant 

publications, classify documents, extract information, and identify recurring themes 

or relationships in the specialized literature. This use can reduce the time required 

for the preliminary stages of research and can allow the researcher to pay greater 

attention to the critical interpretation and conceptualization of results. 

Artificial intelligence can also contribute to the personalization and improvement of 

educational analysis. By integrating data from different sources, intelligent models 

can identify learning profiles and differences between groups of participants. This 

capability can support researchers in designing investigations that are more sensitive 

to contextual and individual particularities. 

From a research management perspective, the use of AI can contribute to optimizing 

resource allocation by reducing the time required for certain analytical tasks, 

automating processes, and facilitating the management of large volumes of 

information. The potential economic effect can be reflected in the reduction of 

operational costs and increased researcher productivity. 



Vol. 6, no 2/2026                                                           DIDACTICA DANUBIENSIS 

128 

However, artificial intelligence does not automatically guarantee increased research 

quality. Algorithmic efficiency must be distinguished from scientific validity. The 

quality of results depends on the quality and representativeness of the data, the 

adequacy of the model used, the validation of the results and the researcher’s ability 

to critically interpret the information generated. Therefore, AI should be considered 

primarily as a tool to argue for the researcher’s capacity and not a substitute for 

human expertise, judgment and scientific responsibility. 

The economic benefits of adopting AI lead to a second question that researchers are 

increasingly asking, and which we have formulated as follows: 

What are the main economic benefits associated with the adoption of artificial 

intelligence technologies in educational research? 

The results of the analysis indicate that a first economic benefit is the potential 

reduction in operational costs associated with research activities. The use of artificial 

intelligence-based tools can automate a series of repetitive tasks, such as processing 

and classifying data, analyzing large volumes of text, encoding information, or 

identifying patterns in complex data sets. Reducing the human effort required for 

these activities can allow research institutions to use available financial and human 

resources more efficiently. 

A second benefit is the reduction in the time required to conduct research. The ability 

of AI systems to quickly process large volumes of information can accelerate the 

stages of data collection, organization, and analysis. Reducing the length of the 

research cycle can have important economic implications, as it allows research teams 

to manage projects more efficiently and allocate more time to activities with high 

scientific value. 

Artificial intelligence can also contribute to increasing the productivity of 

researchers. By automating low-value-added activities, researchers can focus their 

resources on formulating research questions, interpreting results, developing theories 

and elaborating recommendations for educational policies. In this sense, technology 

does not necessarily replace the work of the researcher, but can act as a tool to 

augment his or her work capacity. 

Another economic benefit is the optimization of the use of research resources. 

Predictive analytics and AI-based modeling methods can help identify research 

priorities, high-potential educational interventions, and areas where resources can 

produce relevant results. Thus, the use of AI can help direct investments towards 

activities with higher potential for scientific and educational impact. 
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An additional benefit is the increased capacity to capitalize on existing data. 

Educational data produced by institutions is often voluminous and heterogeneous, 

and their comprehensive analysis can require considerable resources. AI 

technologies allow the capitalization of such data on a larger scale, which can 

increase the information value of investments made in data collection and 

management infrastructure. 

From an institutional perspective, AI can also contribute to increasing the 

competitiveness of research organizations. Institutions capable of effectively using 

advanced technologies can develop more complex research projects, process larger 

volumes of data, and obtain results in a shorter time frame. This can affect the ability 

to attract funding, develop scientific collaborations and transfer research results to 

practice. 

The assessment of economic benefits must, however, be made in relation to the costs 

of adoption and implementation. The introduction of AI requires investments in 

digital infrastructure, software, data security, staff training and the development of 

digital skills. Therefore, the net economic advantage depends on the ratio between 

the initial and recurring costs of the technology and the savings or productivity gains 

achieved in the medium and long term. 

Research Challenges and Limitations is the third research question that we 

formulated as follows: 

What are the main challenges and limitations associated with integrating artificial 

intelligence into educational research activities? 

And to this question, we observed that integrating artificial intelligence into 

educational research is associated with a complex set of methodological, ethical, 

technological, organizational, and epistemological challenges. One of the most 

important limitations relates to the quality and representativeness of the data used by 

AI systems. Incomplete, biased, or unrepresentative datasets can generate distorted 

results and, consequently, affect the validity of research results. Closely related to 

this issue is algorithmic bias, which can reproduce or amplify existing inequalities 

in educational data. 

Another important challenge relates to transparency and explainability. The 

complexity of some AI models can make it difficult to understand and communicate 

how certain results were generated. This issue has direct implications for scientific 

accountability, validity, and reproducibility of research. 
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Furthermore, the processing of educational data by AI systems raises significant 

concerns about privacy, data protection, security and responsible governance. These 

issues are all the more important in educational research, where data may contain 

information on pupils, students, teachers and other categories of participants. 

The increasing use of generative artificial intelligence introduces additional 

challenges related to academic integrity and scientific reliability. Content generated 

by AI may contain factual inaccuracies, fabricated references or plausible 

interpretations that are not supported by evidence. Researchers therefore remain 

responsible for verifying information and validating AI-assisted results. 

The effective adoption of AI also depends on the existence of an appropriate 

technological infrastructure and the necessary human skills. Researchers need not 

only digital skills, but also sufficient methodological and statistical knowledge to 

assess the appropriateness and limitations of AI-based analytical procedures. 

From an organizational perspective, overreliance on AI can generate risks associated 

with the reduction of human critical judgment and uncritical acceptance of 

algorithmic results. Therefore, the integration of AI into educational research must 

be based on a human-centered approach, in which artificial intelligence 

complements, rather than replaces, scientific expertise, methodological rigor, and 

researcher accountability. 

 

4. Results and Discussion 

The study highlights the existence of a rapidly expanding body of scientific literature 

characterized by significant thematic diversification regarding the role of artificial 

intelligence in contemporary educational research. 

At the same time, the literature reflects a growing awareness of the methodological, 

ethical, organizational, and economic implications associated with the integration of 

AI into educational research. 

The results suggest that the development of this research field has been accompanied 

by a progressive change in thematic emphasis. Earlier research has focused more on 

the technological capabilities and applications of artificial intelligence, while more 

recent contributions increasingly address issues related to research productivity, 

data-driven methodologies, responsible AI, algorithmic bias, privacy, academic 

integrity, and institutional governance. 
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This development suggests that the scientific debate has gradually shifted from 

analyzing what artificial intelligence can technically achieve to evaluating how these 

capabilities can be responsibly and effectively integrated into educational research 

ecosystems. 

 

5. Conclusions 

The study indicates that artificial intelligence is becoming an increasingly important 

factor in the transformation of contemporary educational research. The analysis 

highlights that AI-based technologies have the potential to accelerate research 

processes by facilitating the processing of large and complex data sets, automating 

repetitive analytical tasks, identifying patterns, and supporting predictive and 

interpretive activities. 

Consequently, artificial intelligence contributes to expanding the analytical capacity 

of educational researchers and increasing the efficiency of research processes. 

However, the effectiveness of these technologies depends on the quality of available 

data, the methodological adequacy of analytical procedures, and the ability of 

researchers to critically evaluate the results generated or assisted by AI. 

From an economic perspective, the integration of artificial intelligence can generate 

efficiency gains by reducing the time allocated to repetitive activities, optimizing the 

use of human and financial resources, increasing research productivity, and 

improving investment efficiency. However, the economic value of AI must be 

interpreted in relation to the investments needed for the development of 

technological infrastructure, data management, cybersecurity, researcher training 

and institutional governance. 

Therefore, the economic contribution of AI should not be understood exclusively as 

a mechanism to reduce research expenses, but rather as a tool for improving the 

relationship between the resources invested and the scientific, institutional and 

educational results generated. 

The increasing adoption of AI will be accompanied, at the same time, by significant 

methodological and ethical challenges. Data confidentiality, transparency, 

explainability, reliability, academic integrity, and over-reliance on automated 

systems can be important limitations affecting the validity and credibility of AI-

assisted educational research. 
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We noted that these challenges underscore the need for a human-centered approach, 

where artificial intelligence complements, and does not replace, the scientific 

expertise, critical judgment, and responsibility of the researcher. The responsible use 

of AI therefore requires transparent procedures, appropriate ethical standards, 

effective data governance and ongoing human oversight. 

The perspective we have adopted in the study contributes to a broader understanding 

of the development and diversification of scientific research on artificial intelligence 

and educational research. The evolution of the literature suggests a transition from 

an initial focus predominantly on technological applications to a more complex 

research agenda that integrates productivity, economic implications, educational 

decision-making, ethics, governance and responsible innovation. 

This thematic diversification indicates that AI is no longer analyzed exclusively as 

an educational technology, but increasingly as a factor capable of influencing the 

organization, methodology and economics of knowledge production. 

At the same time, we have observed that the dynamic and evolving nature of AI 

creates a research environment where scientific trends, technological capabilities and 

regulatory frameworks are continuously changing. Differences between databases, 

search strategies, inclusion criteria, publication periods may influence the structure 

and visibility of identified research themes. 

We also noted that greater attention will be needed to measure the economic effects 

of AI adoption in educational research through empirical indicators related to 

research productivity, cost efficiency, resource utilization, and return on investment. 

Ultimately, the development of AI-supported educational research will depend on 

the ability of researchers and institutions to balance technological innovation with 

scientific integrity and social responsibility. Artificial intelligence offers significant 

opportunities for increasing the efficiency, analytical capacity and responsiveness of 

educational research, but its long-term value will depend on the conditions under 

which it is implemented. 

The future of artificial intelligence in educational research should be guided by the 

principle of responsible argumentation, in which technological capabilities reinforce 

human scientific judgment, methodological rigor, and evidence-based decision-

making, without substituting them. 
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